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ROUND  THE  WORLD  IN  FIVE  MINUTES 

THE  MOST  AMAZING  JOURNEY  IN  THE  WORLD— THROUGH 
NEW  LANDS  AND  OLD.  THROUGH  BARBARISM  AND  CIVILIS- 
ATION, OVER  CITIES  AND  MOUNTAINS,  AND  IN  THE  OCEAN  DEPTHS 

THE    MARVELLOUS     WAY     A     TELEGRAM    GOES 

T~'wo  men  are  sitting^  side  by  side  by  send  a  boy  in  a  cab  with  the  message. 
^  the  shore  of  the  Philippine  Islands,  For  example,  there  is  a  cable  station 
and  before  them,  on  a  table,  are  two 
instruments  of  curious  design  that  con- 
tinually write  a  straight  line  in  ink  on 
a  roll  of  paper.  Sometimes  the  line 
becomes  wavy  instead  of  straight,  and 
the  men  have  then  to  work  alertly  and 
quickly.  The  room  in  which  they  sit 
is  the  half-way  communication  house  of 
the  modern  world. 

Both  their  instruments  are  connected 
with  London  by  a  copper  wire,  but 
from  one  instrument  the  wire  runs  east- 
ward across  the  Pacific  Ocean,  the  con- 
tinent of  Northern  America,  and  the 
Atlantic  Ocean,  to  England,  while  the 
other  wire  dives  into  the  Indian  Ocean, 
curves  up  the  coast  of  Africa,  and  passes 
through  the  Mediterranean  Sea  on  its 
way  to  London.  So  that  when  these 
two  wires  are  connected  they  entirely 
encircle  the  earth,  and  the  two  operators, 
sitting  side  by  side  in  a  little  room  at 
Manila,  in  the  Philippines,  can,  by 
working  quickly  together,  flash  a  mes- 
sage round  the  world  in  four  or  five 
minutes.  They  are  in  practical  control 
of  a  combination  of  English  and 
American  cable  systems  that  links  all 
the  scattered  races  of  mankind  together 
with  the  speed  of  lightning.  Like  the 
system  of  nerves  in  our  bodies,  trans- 
mitting the  thoughts  and  feelings  and 
impulses  bv  which  we  live  and  move, 
the  great  telegraph  lines  branch  out 
from  the  centres  of  civilisation  to  remote 
islands  and  distant  countries,  and  carry 
()\-er  land  and  under  seas  a  stream  of 
information  that  goxerns  the  activities 
of  nations  and  makes  them  j:)arts  of  one 
vast  whole  —parts  of  a  wonderful,  world- 
wide civilisation. 

So  swiftlv  does  a  message  now  run 
round  the  earth  that,  if  the  lines  were 
kept  clear,  it  would  be  almost  quicker, 
in  some  business  parts  of  London 
and  New  ^'o^k,  to  telegraph  to  a 
friend  a  few  streets  a\va\'  bv  means  of 
the  two  <)j)erators  silting  in  the  cable 
room  in  the  Piiilippine   Lslands  than   to 


belonging  to  the  American  Company 
at  the  Royal  fiixchange,  London,  0{> 
posite  to  the  Bank  of  England,  while 
the  English  Company  have  a  branch 
station  a  little  distance  away  at  Mincing 
Lane.  Let  us  send  two  messages  from 
one  office  to  the  other  ;  one  shall  be  a 
cable  message  round  the  world,  from 
the  Royal  Exchange  to  Mincing  Lane  ; 
the  other  shall  be  a  written  message 
sent  by  a  messenger  boy  in  a  taxi-cab. 
We  call  at  twelve  o'clock,  mid-day, 
and  hand  the  cable  message  to  the 
operator  in  the  dim  little  room  in  the 
Royal  Exchange.  We  are  fortunate  in 
finding  that  the  line  is  clear,  so  that  the 
cable  can  be  sent  straight  away.  This 
gives  us  an  advantage  over  the  mes- 
senger boy,  for,  after  he  has  managed 
to  hail  a  taxi  at  last,  the  cab  has  become 
blocked  on  its  way  to  him  by  the  thick, 
slow  traffic  between  the  Exchange  and 
the  Bank.  The  operator  gives  a  few 
quick  taps — some  short  and  some  long 
—with  the  sending  key  of  his  telegraph 
instrument.  These  taps  represent  the 
various  letters  of  our  message  in  what 
is  known  as  the  Morse  system  of  tele- 
graph signals.  At  each  tap  the  electric 
current  flowing  along  a  copper  wire  is 
affected.  Suppose  our  message  to  con- 
sist of  the  sentence,  "  Well  done." 
This  would  be  represented  bv  a  series 
of  short  and  long  taps,  like  these  : 

w      e         1  1         d  o  n     e 

These  short  and  long  impulses  of 
electricity  set  out  on  their  voyage  round 
the  earth  in  less  than  a  second  after  the 
t)i:)erator  strikes  the  kev.  Thev  flow 
along  the  wire  from  the  instrument  into 
another  wire  that  runs  through  the 
streets  ot  London  out  into  the  open 
country  to  tlu'  west  of  the  great  citv. 
The  wire  is  carried  on  telegraj:)h  }")oles 
over  the  fields,  woods,  tow  ns,  and  cities 
of  the  south  of  luigland,  to  the  pleasant 
watering-place  of  \\'eslon-su})er-Mare. 
It  has  taken  less  than  a  second  to  cover 
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the  140  miles  from  London,  and  our  rival, 
the  messenger  boy,  is  still  waiting  on  the 
curb  by  tlie  Royal  Exchange  for  the 
taxi  to  come  to  him. 

Unfortunately,  the  electrical  current  carry- 
ing our  message  has  grown  feeble  in  its 
lightning  flash  over  the  meadows  and  apple 
orchards  of  the  West  Country.  Some  years 
ago  it  would  have  been  necessary  for  an 
operator  to  take  the  words  down  as  they 


makes  the  journey  without  interruption. 
As  it  comes  feebly  off  the  land  wire  at 
Weston-super-Mare,  it  enters  an  instrument 
where  a  current  from  another  battery  gives 
it  new  force.  Speeding  along  with  re- 
newed energy,  it  flows  into  a  wire  covered 
with  gutta  percha  and,  plunging  into  the 
Bristol  Channel,  crawls  along  the  sea- 
bottom  to  one  of  the  wildest  and  loveliest 
spots  in  the  British  Isles — the  little  hamlet 


THE     JOURNEY     OF     A     TELEGRAM  ROUND     THE     WORLD-3I.I70     MILES 

clicked  into  lii-- KitixiiiL:  in-tiuiiicnl ,  and  to  of  Watcivillc,  on  the  west  (■(»a--t   of   Knrw 

transmit     tlum     fmin    aiiothcr    iii>tiuincnl  It  is     not  virv  far  from  the   Lakes  of  Kil- 

a.L^ain    on    the    next    ^ta,i;e    ot    the    joninew  larney. 

It  would  take  a  IdU.L;  time  [oiour  thouj^'ht  to  Down    bv   tlie    cable    station,    wliere  our 

tra\-el  ronnd  t ht- ^'lobe  il  1  hi-.  1  c-t ran-initting  message  is  flowing  into  an  instrument,  and 

had  to  t)e  (lone  xciy  otti  n.      lla])j>il\-,  a  new  aecjuiring  new  strengtli  fioni  a  local  l)attery 

in\-ention    ha--  reeentK'  made  il    jxi-^ible  to  for  the  next  stage  of  its  tra\"els,  some  Kerry 

sticngtlien  the  eleetrir  nies^-aije  on  it^  way  t"i>hermen    arc    laimching    a    boat    to   catch 

from  London  tu  Neu   "iork,  >u  that  it  now  ^ome  mackerel.     The  women  in  blue  cloaks 
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Noon.     A  telegram  sets  out  from  a  little  office  near  the  Royal  Exchange  in  London  to  travel    round 
tlu'  world  and  back  again,  and  dips  into  the  sea  by  this  pleasant  beach  at  Weston-super-Mare.      146  miles 


5  Seconds.      Into    the  P)rist(^  1  and  iindir  the  A11,inti(    to  Ireland    the  niosage    runs,  touching 

land  again  atli-i    ^2.S   niili-^.  cniiiL^MiL;  iidiii  tlii-  sea  aiiiouL;    tin-  l<)\ri\-  InlN   of    (iiunt\'   Ki-n\-.      474  miles 


F 


h--^— " 


L 


20  Seconds,      lisposscr  nun-ascd  with  the  new  t(/rcc  picked  up  in   Ireland,  the  teleL,:i,iin  plnn^;es   down 
into  the   bed  ni  the    Atlantic,  i  reepuiL;    tluoiiL;h  nia^~-es  ot   >e,i  i  ii-.itiiles  that    are  buildiiiu    "p   new     nuuni 
tains,  until    it    pa.>>,es  uii<ler    the    n.-^hiiig    boat--  ott    the    Craiul    lliiik^  ul    New  icuudi.uMl,       2270  miles 
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stand  by,  shading  their  eyes  with  their  hands, 
watching  the  ghttering  school  of  fish  leaping 
far  out  in  the  waters.  It  is  a  hard,  hungry 
life  these  jx'ople  lead  between  the  mountain 
and  the  moors  of  Kerry,  and  the  mackerel, 
if  the  fishermen  get  the  net  over  them,  will 
mean  food  and  money.  An  old  blue-coated 
man  hobbles  up,  talking  in  Irish  ;  he  can 
hardly  sjx^ak  a  word  of  English,  though, 
no  doubt,  his  sons  and  grandsons  can.  But 
we  cannot  listen  to  what  he  is  saying  ; 
we  must  follow  our  message,  which  has 
taken  scarcely  a  moment  to  flash  along  the 
328  miles  of  cable  from  the  English  to  the 


the  wire  that  carries  our  message.  Strange 
fishes  with  bright  lantern  eyes  dart  by, 
and  shining  sharkish  monsters  sweep  down 
in  search  of  prey.  There  have  been  cases 
where  the  electric  messages  from  continent 
to  continent  have  been  suddenly  stopped 
by  some  big,  fierce  creature  mistaking  the 
cable  for  a  conger  eel,  piercing  it,  and  break- 
ing the  path  of  the  current.  If  this  happens, 
the  cable  must  be  brought  up  and  repaired 
before  any  telegram  can  be  sent  along  it. 

Heavier  and  blacker  grows  the  water 
around  it  as  our  message  speeds  through 
the  Atlantic  Ocean.     Nearly  all  the  radiant 


40  Seconds.      Now  tin.'  message  is  yicx)  miles  on  its 
:it  (  ,i]i''  ('ans(»,  aii'l  reai  lud  New  York,  the  busiest  city 

Iri>h  coast,  and  lui--  feathered  strength  for  its 
great  dive  into  the  Atlantic  deptlis.  Down 
it  goe>  into  the  great  ocean,  where  the  cable 
stret(  lie>  beneath  the  seaweed,  with  black 
lobster^-  and  l)ig  cral)S  groping  over  it  as  it 
swings  in  tlie  t:rij)  of  the  tide.  Deeper  and 
(Uci>er  it  goe:-  into  the  calm,  cold  region  of 
eternal  darkness,  where  tide  and  storm  and 
wind  are  unknown. 

Like  lields  of  enchanted  corn,  tall  growths 
of  curioii-  j)liint-like  ainnials,  [,'lowing  with  a 
beantitul  r;uli;uice,  hide  the  cable  ;  and 
some  (A  the  -mailer  lunnnoiis  forms  of  life 
attach  thein-el\es  to  the  outer  covering  of 

12 


wa\',  ha\'infj;  touched  thi'  wild  coast  f)t  No\a  Siotia 
of  the-  busiest  continent  on  tluiarth.     3525  miles 

forms  of  sea  life  cease,  and  the  (~able  runs  at  a 
depth  of  two  miles  below  the  wa\'es,  amid 
a  grev  mud  formed  of  the  crushed  shells 
of  tiny  creatines  that  flomish  and  die  and 
continuallv  send  their  b(jdies  in  a  tine,  grey 
rain  to  the  dark  ocean  floor.  As  the  grey 
007X'  which  they  make  thickens  and  hardens, 
it  becomes  chalk,  and  in  this  way  were 
forintd  the  chalk  hills  of  England  millions 
of  years  ago. 

Passing  south  of  the  Grand  ]')anks  of 
Newfoundland,  where  fishermen  from  P>rit- 
tanv  and  the  I'nited  States,  from  ( heat 
Britain    and    Portugal,    and    from    Canada 


'   '.f    ■'■>t»P"r.'>'H  ""      !^  '  '^WWM'..a»«W'."»."   {    -" ■■■■■'■«—  W"  ""J^ 


60  Seconds,      rhrouj^h  tlu'  ^nat  (.itns  of  the  United  States   the  message  flies,  over   the   high  toi)s 
of  New  Yorit,  until    it    passes  along   these  wires   in    the  Rocky  Mountains  of    Colorado.       5664  miles 


80  Seconds.  Now  at  tlic  l-'ar  \\\st  ol  Aineiica,  t he  I 
pluii.^cs  into  tile  df]>tlis  ot  tli<'  I'acilii;  (  >C('aii  near  tin- 
under  the  sea  fnr  more  llian  2(jOo  imli-s  lo  lloiiululu,  the  (In 
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jxrous  cit\'  ot  San  l-rancisto,  the  telegram 
heautilii!  (iolden  ('.ate,  and  thrills  mi  its  wav 
f  en  V  111  the  Hawaiian  Islands.       7428  miles 
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and  Newfound- 
land, come  for 
the  codfish,  our 
telegram  runs 
along  the  cable 
to  the  little  fish- 
ing village  of 
Canso,  in  the 
north  of  Nova 
Scotia.  This  part 
of  Canada  is 
wild  and  beauti- 
ful. The  large- 
horned  moose 
and  the  caribou 
roam  the  inland 
region,  and  there 
are  2000  Red 
Indians  of  the 
Micmac  tribe,  re- 
nowned for  their 
skill  in  making 
bows  and  arrows. 
The  white  set- 
tlers are  daring 
and  gallant 
fishermen,  and  a 
few  years  ago 
they  had  more 
ships,  in  pro- 
portion to  their 
numbers,  than 
any  other  race 
in  the  world. 
Many  of  them, 
however,  ha\e 
now  taken  to  a 
forest  life,  and 
get  a  living  as 
lumbermen,  cut- 
ting down  the 
big  trees  and 
selling  the  wood, 
and  clearing  the 
land  for  farming. 
In  one  part  of 
Nova  Scotia  a 
man  can  now 
ride  in  t  h  e 
spring-time  for 
fifty  miles  under 
acanopNof  pink- 
and-whiteajiple- 
blos>oms. 

It  i>  1796  mile> 
from  the  shore 
of  Kerrv  to  the 
tall,  bold  clitt-. 
of  New  Si  otl.ind 
— which  i-  wliul 


100  Seconds.  Coming  up  in  mid-ocean,  the  telegram 
emerges  here,  on  the  grouj)  of  Hawaiian  Islands,  close  by 
the  house  m  Honolulu  where  Robert  Louis  Stevenson  lived 
and  wrote  some  of  his  Ix^autiful  children's  verses.     9704  miles 


100  Seconds.     The    message    fTies    past    (juaint    little   native 
hous(>s  such  as  these  before  it  dips  into  the  sea  again.    9704  miles 


120  Seconds.  \t  this  >ta'_;i-  ul  its  jounicN',  aftiTat>c)Ut 
1  ^  ^.:  iiiil'  ^  Ik. Ill  I  JMiKiliilii,  tlir  nil  ssau''  is  at  tin-  littli-  saii<I 
patch  111  till-  I'acUic  kuouii  as  Midway  Island.  11,036  miles 
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Nova  Scotia 
means — and  the 
electric  current 
has  again  grown 
feeble  in  passing 
over  this  great 
distance.  So  at 
Canso  it  is  once 
more  strength- 
ened by  a  flow  of 
electricity  from 
a  land  battery 
through  which  it 
passes.  Then 
away  it  goes, 
over  the  land 
wire,  without 
stopping  for  re- 
transmission. It 
crosses  the  neck 
of  country  con- 
necting Nova 
Scotia  with  the 
mainland  of 
Canada,  and 
shoots  through 
the  primeval 
forest  of  New 
Brunswick, 
where  steam- 
mills  are  now 
grinding  the  tall 
old  spruce-firs 
into  pulp  for 
making  paper. 
But  there  are 
still  many  large 
tracts  of  wild 
woodland  a  n  d 
lonely  lakes 
where  the  Red 
Indian  and  the 
wild  (leer  arc 
foimd. 

.•\lmost  in  a 
s  e  r  o  n  d  o  u  r 
electric  messagt- 
has  thrilled 
along  tlu'  Innn- 
niing  wire  aitd 
pas>ed  into  a 
land  tamed  l)y 
the  white  man. 
A  mighty  forest 
has  been  cut 
down,  the  soil 
lias  been  })ar- 
eelled  out  into 
siiiall  taniis.  ;md 
little    fanning 
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villages  have  swiftly  grown  into  busy 
industrial  cities,  so  full  of  people  that  the 
country  around  can  hardly  provide  them 
with  food.  New  England  has  become  like 
old  England.  Our  message  has  entered 
the  United  States. 

When  the  Trans-Pacific   cable  was  laid 
from  San  Fran-  p 
cisco  to  Manila, 
President  Roose- 
velt sent  a  mes- 
sage around  the 
world     in     nine 
minutes.       If  it 
had    been    pos- 
sible to  link  up 
all    the   connec- 
tions automatic- 
ally,  it    would 
have    taken    no 
longer    to    send 
that  message 
around  the  world 
than  to  send  it 
from  London  to  Weston- 
super-Mare.     No  matter 
what  the  distance  from 
one  station  to  the  next, 
the  actual  time  of  trans- 
mission is  the  same — that 
is   to    say,    it    takes   no 
longer  to  send  a  message 
from    San   Francisco    to 
Honolulu,  a  distance  of 
2276    miles,    than    from 
London  to  Weston-super- 
Mare,  a  distance  of  146 
miles.     The  greater  part 
of  tlu'  time  taken  to  send 
a    messaged    around    tin 
world  is  eonsumed  bv  I'r 
ceiving  and  transmittin 
at  the  \-arious  stations. 

Our  nu  ssage  has  not 
taken  a  minute  to  Hash 
froiu  London  to  XewVork. 
Indeed,  scarcely  has  th(> 
ojH'rator  in  the  Royal 
Fxchange  remoN'ed  his 
linger  from  the  sending 
key  than  the  rat-tat -tat 
of  our  message  sounds 
in  the  telegraph  otiice 
of  the  chief  eitv  of  the 
I  nited  States,  and  onr  ri\al,  the  boy 
messenj^rer,  is  onh'  openinj^  the  dooidiandle 
of  his  taxi-cab,  which  ha'^  at  la>t  icached 
the  curb  opposite  the  IJank  of  l*'ni;land. 
P)Ut,  thou,t;h  the  (-al)le  s\>tcni  has  a  .L;ood 
start  of  him,  having  ctnered  the  J5_'3  miles 


150    Seconds.  tv    Isi.uu 

lark  j()iiriic\-  ol  42^~  iiiilc  s  aldiij.;  the  ocean 
)(il  brings  t  he  lucssam-  to  t  lie  hall- \va\' liou.sc 
iiounil  the  world,  and  at  the  end  of  i^o 
.ridiids  the  telegram  !■<  at  Manila,  where 
t  liiids  little  men  of  the  i'l.ist  like  these 
)ii-'il\'  \^()rkIIIL;  and   playin.t^.      15,273  miles 


of  wire  between  London  and  New  York  in 
the  twinkling  of  an  eye,  we  must  now 
lose  a  little  time,  for  our  message  has  to 
be  retransmitted.  The  operator  of  the  Com- 
mercial Cable  Company  takes  it  down  as 
it  comes  over  the  wire,  and  hands  it  to  a 
man  working  beside  him,  who  is  in  charge 

of  one  of  the  Pos- 
tal    Company's 
instalments.     It 
takes  but  a  few 
seconds  to  send 
the    message' 
clicking     across 
the       United 
States,  and  while 
this  is  being  done 
we     have     just 
time  to  catch  a 
glimpse    of    the 
skyscrapers      of 
New  York  City 
— the  highest 
buildings  in  the 
world,  going   up  to  the 
clouds      like     cliffs     or 
mountain  pinnacles,  and 
leaving   the    streets  like 
ravines,  full  of  gloom  and 
thronged      with     white- 
faced,  nervous,   bustling 
business  men. 

In  these  great  cities 
of  America  the  noise  and 
whirl  and  hurry  are 
dazing  to  a  strange 
visitor.  Trains  run 
undi'r  the  streets  and 
aboN'c  the  streets,  and 
street  cars  jangle  to  their 
stopping  -  places,  where 
struggling  crowds  push 
and  hustle  to  find  seating 
room.  A  feverish  energy 
animati'S  New  York  ;  it 
is  one  of  the  greatest 
seai)orts  in  the  world, 
and  the  greater  part  of 
the  wonderftd  trade  of 
the  I'nited  States  with 
foreign  countries  passes 
through  it. 

Hut  otn  iiKNsage  is 
not  lu'ic  loiii.;  ;  it  is  on 
its  wa\-  a^ain  to  l'itt>htug.  the  P)irming- 
ham  of  the  New  World,  with  vast  coal- 
liclds  around  it,  and  i>etrolctini  relinerii'S, 
and  iron  and  steel  fotuidrics,  and  innu- 
merable lactones  -^niokini,'  to  the  urey  skies 
al)o\e     the     far-stretched     >treetb.      From 
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Pittsburg  the  electric  impulses  thrill  with- 
out a  stop  to  Chicago,  built  on  a  marsh 
by  the  edge  of  Lake  Michigan.  In  the 
childhood  of  men  still  living  this  immense 
and  mighty  city  was  a  lonely  Indian 
trading  fort,  on  the  trail  from  the  lakes 
to  tlie  Mississippi.  Now  it  is  the  second 
largest  centre  of  commerce  in  America. 
More  railways  meet  there  than  anywhere 
else  on  the  earth. 
Chicago  was  really 
built  out  of  wheat. 
It  stood  between 
the  rich  wheattield-< 
of  the  Middle  West 
and  the  prosj^erous 
manu  fact  urinj.; 
cities  of  New  Kng- 
1  a  n  d  and  the 
Middle  Atlantic 
States,  from  whose 
ports  the  wheat 
was  shipped  to 
Europe.  So,  as 
the  wheatfields 
and  cattle  farms 
tleveloj)ed,  Cliicago 
grew  1  a  r  g  e  r  a  n  d 
wealthier,  and  the 
rapid  growth  of  its 
power  and  >\/.v  was 
one  of  the  wonders 
of  modern  civilisa- 
tion. It  is  said 
that  t  h  e  meat- 
}Kick(>rs  of  Chicago 
^till  control  the 
priceof  he  ■[  in  both 
the  I'nitfd  States 
and  Europe,  and 
that  a  few  men 
mertinL;  in  Cliicago 
.ire  able  to  (jccidc 
what  -hall  I)e 
I)  a  id  f  a  r  h  d  ;i  v 
1  o  r  mca  t  .  A 
few  \c,ii'> 
the  j)n(  (•  (if 
and       luc.id 

alM,        (lr,i,l,. 

(  lii(  ago.  but 
th'-  opcniiiL,' 
in   (  an.K 


ago 
th.nr 


waS 
with 

UJ)     o 

ind    th. 


150  Seconds.      I'lm-   t\|>(s 

t  111     III!  --^.il;!-  (losses  the  l'hill[»l 


new    whe  it    districts 

exhaustion     of    some 

.    tile    ('liica'-;o    ])eiip|e 

their    power   o\-er   the 


Alllelh  .ill    \\he  itlaud 

ha\-e    l.st     iiiui  h   (it 

wheat    in  irket-  <<f   the   w^il  1. 

Sti(  ii-iIk  n-<l  l.\-  idiniiiL;  a  local  current 
in  Chi(.iL:(i.  our  m.—a^e  flows  without 
infeiniiit)M,i  tailli.  I  wc-t  to  the  bi.Lr.  muddv 
Missuuii    Ki\cr,    and,   crossini:   tlie   turbid 


waters,  arrives  at  the  city  of  Omaha,  in 
Nebraska.  Most  of  the  Nebraskans  are 
farmers,  and  as  the  climate  is  warm  they 
grow  large  quantities  of  corn  and  fatten 
animals  on  it.  Omaha  distributes  their 
produce ;  a  dry  season  means  hard  times, 
and  a  good  harvest  brings  wealth  to  the  city. 
It  was  the  people  of  Nebraska  who  origin- 
ated the  happy  custom  of  appointing  the 

festival  of  Arbor 
Day  for  the  plant- 
ing of  trees  on  the 
tenth  of  April  in 
every  year.  This 
festival  has  been 
celebrated  for 
almost  half  a  cen- 
tury  by  many 
school  children 
in  England  as 
well  as  in  our 
own  c  o  u  n  t  r  v, 
and  the  result 
is  that  many 
waste  lands  are 
being  covered  with 
forests,  which  help 
the  farmers  by 
keeping  moisture 
in  the  soil,  and 
afford  an  abundant 
supply  of  cheap 
timi)er  wood. 

Over  the  })lains 
of  ri])ening  corn 
runs  the  wire  that 
is  carrying  our 
message,  and  then 
the  telegram  stops 
for  a  fraction  of 
a  second  at  the 
foot  of  the  wild 
Rocky  Mountains. 
Here  the  city  of 
Denver  has  sprung 
up  at  the  spot 
where  the  stage- 
coach usi'd  to 
change  horses  on 
t  he  overland  route 
to  t  h  e  Wes  t. 
Deincr  ist  heceiitieol  minini,'  oi)erations,  and 
from  here  Mii)plies  are  torwardt d  to  the  men 
di,i,'gin,u  out  siKci  and  ^old  and  lead  in  the 
neighhouiing  heights.  (  )ur  mes~-age  >j)ei'(ls 
11])  the  Rocky  Mountains,  and,  climbing 
another  range  of  hei,!;lit>  at  Ogdeii,  al)o\-e 
the  (ireat  Salt  Lake,  it  crosses  a  \-ast 
rolling  (le-^ert  of  granite  peaks  and  water- 
less   valle}"5    known    as    the    Great    Basin. 


(it  u'lils  arc  l)iis\-  ,it  \\(ii 
line  Islands.       15,273  miles 


IG 


ISO  Seconds.     Tho  natives  of  Manila,  emerging  from  barbaric  life  nndcr  the  new  sway  of  tluir  \vhiti> 
nilers  from  tfie  I'mted  States,  are  busy  preparing  their  feastsas  the  message  flashes  by.       15.273  miles 


170    Seconds.      Now   the  telej^rain  louchi-s  China,  einerj^'ing   from  the   sia   ;it     li<iriL;    Koii'-;,   a    lliiti-h 
corner  of  the  Chinese  Empire,  and  flies  past  many  lovely  Chinest;  gardens  sucli  as  ilua,        16,010  miles 
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Then,  running  through  a  pass  in  the  wild 
heights  of  Sierra  Nevada,  the  message 
enters  the  lovely  and  fertile  country  of 
California,  and  soon  clicks  out  in  the 
telegraph  oft'ice  in  San  Francisco.  It  has 
made  a  journey  of  3003  miles  from  New 
York   without    a   break,    picking   up   fresh 


But  there  is  now  a  little  delay,  as  the 
telegram  has  to  be  taken  back  from  the 
Postal  Company's  wire  and  despatched 
over  the  cable  belonging  to  the  Commercial 
Pacific  Company.  Here,  however,  as  at 
New  York,  the  re-transmission  is  quickly 
performed,  the  receiving  operator  and  the 


170  bcfunds.      I'.\-  t  111'  ,L;r<at  '^',itc\va\-s  ;m(l  tducis  of  ()I<i  China,  \\  licrc  civilisat  i  _;li  plain 

I  liMU>aiii!    ()l  \  rai>  ai^u.  thi-  tilci;rain  llash( ■^  bcton-  it  plim^jcs  once  nHHc  hciicatli  tlu   wati  i.  .    16,010  miles 

niMciit     a-    it     il<i\\r(l    tlirouj^'h    the    great  sciidiii.u;  ojxTalor  sittin.u'  side  h\  side,  their 

t(i\Mi-<  aldiiu   it>   route.      \vt    it    is  still   not  instruments     before     them,     an<l     working 

nni(  li   nioie  than  a  -inijle  nninite  since  our  swiftlv  1oi,'etlier.      I'hni.uing  into  the  (lei)tlis 

trliLriain  lift    London,  and  it    has  travi-lled  of    the    Pacific    Ocean,    the    nies>age    thrills 

li\'  Kind  and  ^ea  for  oxer  7000  miles,  while  along    the   submarine    line    for    22y('>   miles, 

our    taxi    i--    -lo\\l\-    creepnig    on     its    way  and  comes  up  close  to  a  liou--e  in  the  wild 

lliiough  the  crowded   London  street.  and  lovely  Hawaiian  Islands,  where  Robert 

18 


180   Seconds.     Then  southward  to   Borneo  and    Bninei,  in  Malaysia,  the  messaj^e  reaches  the  home 
of  these  jiicturcsquc  Httle  people,  the  land  of  curious  savages  and  fierce  warlike  triljes.       17,247  miles 


180  Seconds.    Thelelcgr.un  tlies  unseen  past  ihequt  iri  lurnbills  thai  lly  ahc.ul  in  S.UM.\\\ik.  17,247  mil* 
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Louis  Stevenson  lived,  writing  the  poems 

and  stories  we  all  lo\'e  so  well.     On  one 

of   these   islands  the  most  terrible  volcano 

in    the    world   forms   a   great   lake   of   hre, 

with  dancing  pillars  of  flame,  and  it   was 

here  that  Caj)lain  Cook  was  murdered  by 

savages    after    he    had    sailed    round    the 
workl.     But    the   people   have  now   passed 

out  of  barbarism,  and  have  become  peaceful 

citizens   of    tlie    United    States.     Gav    and 

light   of   heart,   they  live    -     - 

amid  the  palms  and  ferns 

and    bread-fruit   trees   of 

their    wonderfully    fertile  ;         . 

valle\s,  looking  charming 

as  they  stroll  along  with 

flowers  in  their  hair  and 

betwci'U     their     lips      or 

behind  their  ears.      Their 

chief  town,  Honolulu,  has 

grown  into  an  nnjK)rtant 

seaport,  and  m.my  China- 
men and    Japanese    have 

come  to  live  in  this  para- 

ilise  of  the  Southern  Seas. 
Wry    ditierent    is    the 

next      ])lace      at      which 

our   message    stops  for  a 

fraction  of  time.  For  1332 

miles  it  flashes  under  tlie 

waves    to   the   bare  little 

Sand   l>land  at   Midway. 

A     few    vears    ago    this 

tiny  group  of  coral  islands 

was    a    bleak     patch    of 

sand,  inhabit ated  by  wild 

birds  of  tlie  ocean  — frigate 

l)inls,     albatrosses,      and 

smaller  kinds.    Now  grass 

lia-i  been  planted  to  bind 

the     sand     loL^ether,     aUfl 

white  iinii  play  golf  thi're 

to   while   a\\.t\-    the   time 

between     their    spills    of 

wink  at  t  he  (able  -station. 

l)Ut  they  mii^t  be  careful 

to     look     where    the\'     hit 

thegoU  l)all,  tiirthfi>land 

i>    \-(!\-    --iiiall     and    l<jw, 

and   tile    l)all>    an-    often 

lo^l   in   the  o< fan.      <  lo-e 

-mailer  --till,  where  Japanese 
to  >teal  and  kill  beautiful 
the  --ake  of  their  ])hnnage 
the   I'nited   States   is  doinir 


180    Seconds. 

telf^rain    touchc 
this  li,L;lUhc)iise. 


I)\'  i>  an  i^laii'l 
poaeher>  (onit 
wild    bird--    lor 

a  «rim<'  that 
it>  be-t  to  :-tOp. 

Imoih  Sand  Inland,  in  the  tinv  Midway 
Cronp,  the  eabie  bearnig  our  li,^htning 
me— aue  run-  lar  beln\s  the  -unhl  oeean  to 
the  Ir-laud^  <'i  the  Thie\-es.     'Hums  rather  a 


disagreeable  name  for  the  peoi)le  inhabiting 
the  place,  but  it  does  not  sound  so  bad  in 
the    original    Spanish — the    Ladrones.     It 
was  the  first  inhabited  land  Magellan  touched 
when  he  sailed,  flrst  of  all  white  men,  into 
the  Pacific  Ocean,  in  his  great  ad\enture  of 
proving  that  the  world  was  round  by  voyag- 
ing round   it.     The  natives  of  the  islauils 
stole  so  many  things  from  his  ships  that  he 
gave  them  the  bad  name  that  has  stuck  to 
them    ever    since.      They 
speak  a  curious  language 
known  as  Chamoro,    and 
most    of    them    still    live 
in   little  bamboo   houses. 
Chairs  are  unknown,  and 
a  mat  sj)reatl  on  the  floor 
serves    as     a    bed.      The 
women  cook  the  meals  in 
mud  hearths,    and  go  to 
the  nearest  hillside  to  cut 
wood  as  they  want  it. 

The  people  are  kind, 
and  gt'uerous,  and  jn-ace- 
ful,  but  they  were  terribly 
ill-treatetl  at  times  by 
their  Spanish  con([Uerors. 
Guam,  the  largest  of  the 
Ladrone  Islands,  and  the 
one  through  which  our 
telegram  j>asses,  now 
belongs  to  the  United 
States,  and  the  Americans 
are  trying  to  help  tln' 
islanders  to  improve  their 
ways  of  life.  They  are 
still  inclinecl  to  steal, 
but  this  is  largely  because 
of  their  ])()verty.  I'ierce 
luuricanes  sweei)  in  from 
the  sea,  and  a  part  of 
the  land  is  {(imposed  of 
volcanic  rock,  heej)  in 
the  heart  of  the  earth, 
the  central  tiery  energy 
still  works  in  these  parts, 
{)roducing  slight  earth- 
quakes at  times. 

From  Midway  to  Guam 
our  message  has  covered 
2bo(j  miles,  and  it  has 
another  1631  nules  to  go  through  the  dark 
abyss  of  the  st^a  Infore  it  reaclu'S  the  lialt-way 
house  roimd  the  world,  at  Manila,  in  the 
Philippine  Islands.  But  this  it  doe>  in  the 
twinkling  C)f  an  eye.  So  marvellously  (puck 
has  the  electric  current  been,  in  -.pile  ol  the 
time  taken  in  re-1  ran-nut  1  ing  our  nie---age 
at  x'arion-  points,  that  it  has  pa----e(l  ii\(i- 
ICnghnid  and  lieland,  Ihrcjugh  the  Ailantic 


Still    111     .Malaysia,    the 

the    coast    yiiardccl    l)\- 

r/.247  miles 


200  Seconds.  Having  found  new  ~t  in  j,;  h  m  Labuan,  tln'  tclograni  spicds  736  niilos  more  to  tho 
city  of  Singapore,  and  from  this  line  harbour  it  is  again  sent  out  on  its  way.  I-'roni  Singapore  to  Java, 
the  ishmd  made  prosperous  by  the  Dutch,  the  message  nishes  on,  and  then  to  tlie  Indian  Oce;>n,  past 
Cocos  Island  and  Mauritius,  past    the  island  of   Madagascar,  to    Durban   and   Zan/iln       24.048  miles 


230  Seconds.       i  lif  strangi'   Hit-  of  a   lialt-ci\-iiisetl   people  echoes  in    its   p.iiii   .m    /.m/.ili.ir,   aiui   from 
n  h  srciu's  as  this,  in  which  t  liaiurd  prisoners  are  led  In'  Arab  soldier-^,  the  nu-^anc    tra\iN    tliMHsands 


ol  luiKs  round  ihi.'  ICa^t  Coast  ol  .\lrica,  through  lh<-  Kc 
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,a,  to  the  >ulz  Canal.  27.395   miles 

'C  I'ndcrwood  &  riuKiwoocl 
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Ocean,  over  North  America,  and  under  the 
Pacific  in  less  than  two  and  a  half  minutes, 
covering  half-way  round  the  world  while  our 
rival,  the  messenger  boy,  is  emerging  in  his 
taxi-cab  from  the  block  of  vehicles  near 
Mincing  Lane.  So  we  have  leisure  to  peep 
at  the  sights  and  people  of  Manila  while  the 
operator  of  the  Commercial  Pacific  Company 
is  handing  our  telegram  across  the  table  to 
the  operator  of  the  Eastern  Extension  Tele- 
graph Company. 

The  greater  number  of  the  Filipinos  are 
of  Malav  origin,  but  on  the  wooded  moun- 
tains are  tribes  of  wild,  naked  savages  who 
are  among  the  lowest  races  of  mankind. 
They  are  small  in  body,  and  it  is  said  they 


Chicago  though  the  buildings  are  kept  low, 
because  earthquakes  occur  that  would 
topple  a  tall  edifice  down  to  the  ground. 
It  is  strange  to  think  that  in  this  same 
island  black  pigmies  are  running  wild  in 
forests,  using  bones  and  flints  to  fight  their 
enemies  ;  and  that  stronger  tribes  of  fierce 
head-hunters  live  here  who  are  still  more 
dangerous.  But  since  the  United  States 
has  taken  control  of  the  islands  the 
work  of  civilising  the  people  has  been  pro- 
ceeding apace. 

From  Manila  our  message  runs  under  the 
sea  to  China.  A  steamer  takes  two  and  a 
half  days  to  cover  the  737  miles,  but  the 
electric  current  makes  the  journey  in  a  few 


250  Seconds.     At  Suez  the  telegram  makes  its  vv 
till-    Sui/.    C;!!!:!!,    with   one   bank    in    Kj;ypt    and    tl 

Still  i)r;u  tisc  licad-lumting  with  poisoned 
:iir()w>,  and  <aniiil)alism.  Most  of  the 
lMlij>iiu>>,  however,  ai'c  jx-aceful  farmers, 
<  \ilti\-.it  iiiL,^  tlicir  rice  ticlds  and  sugar  plan- 
tat  i(in>,  and  their  l)cautiful  tropical  land  is 
one  of  llu-  ri(  hrst  in  tlie  world.  Tlie  ])('ople 
arc  rather  la/.y,  and'a  great  deal  of  the  trade 
and  ^hoiik((i)ing  is  carried  on  by  Chinanicn, 
wlio  liavc  sittlrd  in  large  numbers  in  some 
of  tlic  i>lands.  TluMc  are  also  Arabs  and 
MahiN's,  who  follow  .Arabian  cilstoms  and 
religion.  .Ml  tlii>  gi\'cs  a  \"erv  picturesciue 
\;niety  to  the  ]{[<■  and  scenes  oi  Manila,  tiie 
older  part  o!  which  i-  walled  romid.  Some 
ot    the    modem    -treet>   look    like    those   of 


Liy  through  tht'  narrow  pass  of  water  niadc  l>y  man, 
e    other    in    Arabia,    to    Alexandria.      27,634    miles 

seconds,  emerging  at  Hong  Kong.  Not 
many  years  ago  Hong  Kong  was  a  harn-n 
mass  of  granite,  thinly  inhabited  i)v  i)oor 
fishernK'n,  but  since  it  l)e(~ame  British  it  has 
grown  to  be  one  of  the  great  marts  of  tlie 
luistern  world,  with  splendid  ipiays,  dock- 
yards, and  arsenals,  and  its  wide  bay  is 
crowded  with  Chinese  junks  and  ships  of  all 
nations.  Living  ])y  commerce  with  China 
and  Ja])an,  Hong  Kong  attracts  many 
strange  races  together  ("liinese,  Hindus, 
l^urmese,  .Malays,  Soutti  Sea  Llanders, 
lunopeans,  and  .Vmericans.  So  over- 
crowded is  it  that  a  multitude  of  Chinamen 
save  liouse-rent   1)\'  living  in  boats  on    the 
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water ;  but  they  run  great  risks  in  the 
summer,  when  whirhng  hurricanes  sweep  in 
from  the  sea  and  scatter  the  ships. 

From  Hong  Kong  the  cable  bears  our 
message  southward  to  Borneo,  a  land  of 
curious  savages  and  warlike  Malays.  The 
savages  are  a  shy,  dwarfish  race,  living  in- 
unexplored  parts  of  the  tropical  forest,  and 
using  poisoned  darts,  which  they  blow 
through  long  bamboo  canes.  Then  there 
is  a  stronger,  taller 


race,  known  as 
Dyaks,  cruel  and 
bloodthirsty  ;  and 
on  the  coast  live 
the  picturesque 
and  more  civilised 
Malays.  One  of  the 
great  ^lalay  towns 
lies  near  the  little 
island  of  Labuan, 
through  which  our 
message  goes.  It  is 
Bi"unei,  or  Borneo, 
and  the  Sultan  lives 
there.  Scarcely  any 
ground  is  to  be  seen 
in  this  strange  city, 
for  all  the  houses 
are  built  on  wood 
pile  in  a  lake-like 
expanse  of  the 
river.  In  the  main 
streets  large  vessels 
he  at  anchor ;  in 
the  market-place 
each  shop  is  a 
canoe,  occupied  by 
a  native  woman 
wearing  a  large 
leaf  hat  of  enor- 
mous size.  Some 
of  the  natives  row 
about  with  no 
clothes  on,  but 
most  of  the  women 
wear  gay-coloured 
petticoats. 

At  Labuan,  12. ',7 
miles  from  Hong 
Kong,  our  message 
])asses  through  an  instrument  which  intro- 
duces a  fresh  current  of  electricity,  antl, 
thus  strengthened,  the  telegram  sj)ee(ls 
another  73O  nules  to  tlie  island  city  of 
Singa])ore.  Tliis  was  an  uninhabited 
rock  when  (ireat  P)ritain  took  it  oxer  ; 
now  it  is  the  caj)ital  of  the  Straits  Settle- 
ments, and  the  bnsit>st  and  wt'althiest 
centre  of  conuucrcc  in  Southern  Asia.  It  is 


'^ 


.  ■.•<*■'" 


260    Seconds.      In    1 

thi-     ^ifat     power    of     th 

inoiumu'iits  which  I'haraoh  iiiav  havt-  srcii 


the  point  at  which  meet  and  cross  the 
trade  routes  between  India,  China,  and 
Japan,  and  the  Dutch  East  Indies  and 
Australia.  Chinese  come  here  in  great 
numbers,  and  far  outnumber  the  native 
Malays,  the  Hindus,  and  the  white  traders. 
John  Chinaman  is,  in  fact,  the  general 
workman  and  servant  of  the  island  city,  and 
it  is  partly  througli  seeing  our  ways  of 
government  at  Singapore  and  Hong   Kong 

_  ^  _        that  he  has  cut  off 

*  his  pigtail  and  set 

about  reforming 
his  own  country. 
Southward  again 
from  Singapore 
our  telegram  is 
despatched  under 
the  sea  to  the  long 
island  of  Java, 
where  the  Dutch- 
men have  made  a 
canal  through  a 
flat  river  marsh 
and  built  a  town, 
with  neat  jxirches 
and  white-pillared 
entrances  draped 
in  rich  tropical 
foliage.  A  range 
of  volcanoes 
overlooks  the  city, 
and  in  one  terrific 
e  r  u  p  t  i  o  n  the 
houses  and 
pleasant  ganlens 
were  swept  away. 
In  the  old  town 
the  Malavs  and 
Chinese  dwell  by 
the  canals,  but  the 
luuopean  settlers 
Hve  around  a 
( (innnon  two  miles 
a\\a\".  The  broad 
roads  are  bordered 
with  trees  that 
meet  overlitad, 
and  form  arc-lu'S  of 
gri'fu  >ha(lows, 
and  tlie  low  houses 
are  smrounded  with  gardiMis  full  of  fruit- 
trees,  i)ahns,  and  llowering  slnulis.  The 
mixtiue  of  races  is  ex'en  greater  than  at 
Singaj)ore,  and  from  all  tlie  islands  come 
traders  in  (juaint  native  boats,  with  the 
merchandise  of  the  trojMcs.  The  Dutch  ha\-e 
done  a  splendid  work  for  mankind  in  train- 
ing the  native  Mala\s  in  modern  methods  ol 
farmins/,  and  in  makinsi  them  industrious. 


■{5  I'ndorwood  iV  rndcrwdni 
''\\t   Streets   of    AlexaiKh  la 
iiunlcrn     world     llaslns      past 
27,634  miles 
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For  hundreds  of  years  the  Hindus  ruled  over 
Java,  until  they  were  conquered  by  Arabian 
invaders  in  1478.  They  have  left  many 
beautiful  monuments,  now  overgrown  by 
the  forests.  Some  of  them  are  as  striking 
in  their  wav  as  the  Great  Pyramid  of 
ancient  Kg\j)t. 

iMom  Batavia  our  message  is  sent  by  an 
automatic  electric  instrument  to  a  group  of 
coral  islands  in  the 
Indian  Ocean — 
the  Cocos  Island>. 
which  lift  their 
graceful  jilumes  of 
palms  above  the 
foaming  waves. 
This  is  only  a 
journey  of  778 
miles,  but  then 
c  o  m  e  s  a  long 
voyage  under  tin 
sea  to  South  Africa 
— a  distance  o\ 
4272  miles.  Oil 
the  way  the  calilc 
touches  a  wild  littlr 
beauty  spot  ol 
the  British Empiit 
— the  island  ol 
Rodrigues,  formed 
of  the  mountain 
top  of  a  tall 
vol  c  a  n  i  c  peak 
sj^ringing  from  tin 
d  a  r  k  n  e  s  s  and 
s  i  1  e  n  c  c  of  tli( 
ocean-brd.  At  tin 
surface  the  island 
is  only  a  few  mill  - 
in  extent,  but  ii 
is  t'Xtrcincly  strik 
ing  in  apjx'aranct  . 
It  i>  a  chaos  ci 
irregular  nKi>:-f 
of  ]a\a,  clett  in 
])lace>  into  niiglit V 
l)a>altir  loluniii^. 
.■\  coral  reel  en- 
liirle-^  tills  \(il- 
caiiie  ruin,  and  the 
iliaiilieK  aie  So 
narrow  that  \e-sel>  nacli  the  inland  onl\- 
with  <lit!i(nlly.  So  loiiel\-  and  wild  was  it 
that  none  (jf  the  iail\-  wandering  races  of 
mankind  i-vrv  di~cij\ci  til  ;uid  ])eo})led  it, 
and  the  tii>l  -ettlri  wa^  a  JMenrh  l^ro- 
te^tant  who  wa>  dii\en  Irom  I'rance 
beeau-e  of  lii>  religion.  }li>  name  was 
Franeoi>  l.egnat,  and  he  (  aine  to  Rodrigues 
in   a    Dutch  ^hip  in    i(>()i,    -taxing  lor  two 


270 
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years.  He  found  immense  numbers  of 
tortoises,  which,  like  the  turtle,  were  good 
eating  ;  and  for  a  hundred  years  the  French 
in  a  neighbouring  colony  used  these  as 
their  meat  supply.  Rodrigues  has  now 
passed  into  British  possession,  and  the 
fertile  soil  of  the  old  volcano  is  turned  into 
vegetable  gardens  and  maize-fields.  Many 
of  the  present  settlers  are  descendants  of 
the  old  French 
emigrants,  and  the 
coloured  labourers 
brought  over  to 
help  in  catching 
tortoises  have  also 
helped  to  people 
the  island. 

Four  hundred 
miles  across  the 
ocean  is  another 
tropical  island  of 
volcanic  origin.  It 
is  Mamitius,  and, 
as  our  message 
c  o  m  e  s  for  a 
moment  ashore  at 
Port  Louis,  we 
must  just  glance 
at  its  beautiful 
scenery.  It  was 
here  that  was 
written  the  famous 
story  of  "  Paul  and 
\'irginie,"  wliich 
for  the  first  time 
g  a  v  e  lun"o})ean 
readers  a  glowing 
l)ictme  of  the 
splendours  of 
tropical  1  i  f  e. 
(ileaming  between 
the  woods  are  the 
white  houses  of  the 
luu()j)eans,  who 
are  m  a  i  n  1  \'  of 
I'rench  de--(a-iU, 
and  further  uj) 
are  the  huts  of 
the  Madaga--ear 
nati\(s,  w  hose 
foreiat  hers  woiked 
as  sla\'es  on  the  >u,i;ar  j»lantation>,  with 
ncgroe>  h'oni  .\fri<a.  Bexdud  the  Imts  are 
gro\-e>  of  strange  trees  and  the  misty 
toj)s  of  the  inland  inountaiii'-.  P>esi(le  the 
Malagasx'  ixople,  with  their  tall,  stiong 
forms  and  cIuh olate-eolonred  la' es,  tiie 
trax'eller  meets  in  the  streets  Hindu  coolies, 
xvorking  as  jtorters,  and  Cliinainen  with 
snnling    velluw    laces    and   narrow,    bright 


M 

Seconds.  On  to  .Malta,  the  fortilnd  harl  ciiir 
)ol(ls  the  ki'\'  of  Ikitish  ])0\vcr  m  the  Meditcr- 
,  tin-  cal:)lc  lias  coiiu-  900  miles  troin  Alixandna, 
ia\fs  tile  island  in  less  time  than  il  would  take  a 
cliinl)  this  famous  street.  28,534  miles 
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280  Seconds.     Our  tt-k-s^ram  is  nearin.u'  honu"  Nvhen  it  enters   th.-   lintl^h   tortnss  of  <-'l^' •'''';'■.  .^f^^' 
mighty  rock  whichyuaiclr.thr  rntrance  to  tin  laiullockrd  sra  tlividin.u  Alnca  In.in  l-ur.-in'.      29,651  miles 


•500  Seconds      \n.l  a^  thr  .i<Kk  tu  k>  auav  thi'  tin.-,-  Iniiuliv.itli  ^, ,  .  m,l.  t  h.-  t.  l.-M;nn  .-^Lack  m  Knulaiu 
Lan'   m-ar  tin-    Rnva  '  Kx.hanu...  xvIuTe  it  starte-1.      In  tiv.  ■nnnn..  n  l,a--  l.cn  arounM  tlu-  -;';^  1'^--^ 


las-    into   another,    ami    \<:i 


aL'-un    niio   il 


v..n  wia.h    it   l<ft  L-n.l.'ii.      .31,170  inile^ 
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eyes.  Alter  the  island  was  taken  by  the 
British  in  i  8  i  o  in  the  wars  with  Napoleon, 
it  became  an  important  calling-place  for 
ships  on  their  way  to  India. 

Our  telegram  does  not  stop  at  Mauritius, 
but  speeds  along  a  cable  there  to  Durban, 
in  Natal.  This  seaport  was  developed  by 
the  discovery  of  gold-mines  in  the  interior, 
and  in  the  South  African  War  it  was  a  busy 
and  tragic  place.  But  now  it  has  recovered 
its  smiling  prosperity  of  peace,  and  swarthy 
Zulus  and  other  African  tribesmen,  pic- 
turescjue  Hindus,  and  British  and  Dutch 
settlers,  throng  its  streets.  It  lies  on  a 
rich,  warm  coast,  where  maize  and  tea  and 
fine  fruit  is  grown  ;  and  from  the  cooler 
u})lands  of  the  interior  come  sheep  and  cattle 
in  increasing  numbers.  About  a  hundred 
years  ago  the  warlike  Zulus  threatened  to 
sweep  both  the  white  men  and  the  black 
natives  out  of  the  country.  One  of  their 
leaders  was  as  great  a  man  in  his  way  as 
Napoleon  ;  but  the  white  man  has  con- 
quered, and  the  Zulu  has  been  compelled 
to  take  to  the  peaceful  work  of  farming. 

Though  the  Portuguese  entered  on  the 
task  of  founding  colonies  long  before  the 
English,  having  indeed  been  the  lirst  Euro- 
peans to  round  the  Cape  and  discover  the  sea- 
road  to  the  Indies,  their  African  town  of 
Mozambicpie,  through  which  our  message 
passes  now,  is  not  so  well  developed  a  centre 
of  commerce  as  Durban  and  Cape  Town.  It 
lies  on  an  island  off  the  tropical  coast,  and 
was  for  centuries  the  resort  of  ivory-hunters 
and  slave-traders.  Big  game,  such  as  lions 
and  hippotamuses,  haunt  the  river-courses 
and  jungles,  but  the  land  is  now  being 
cultivated  by  the  blacks,  and  the  island 
town  is  visited  by  Arabian  merchants  and 
Hindu  traders. 

Somewhat  similar  in  situation  is  the  other 
ifland  town  of  Zanzibar,  higher  up  the 
coa>t  of  Africa,  at  wliich  our  telegram  stavs 
for  an  in>tant  to  be  re-transmitted.  The 
Arabs  have  been  long  established  at  Zan- 
zibar, where  one  of  their  warlike  sultans 
reigned  o\er  the  surroimding  countrv,  and 
I'nslax'ed  and  sold  tlie  African  natives.  P)Ut 
the  British  (io\erninent  now  rules  o\-er  the 
ancient  Aral)ian  colon v,  and  the  negroes 
are  fairly  treated,  aiul  cTicomaged  to  work 
jx'acefuliy  an<l   frecK'. 

From  Zanzibar  oiu'  nie>>age  sweeps  round 
the  coa^t  of  Africa  for  nearlv  2,000  miles, 
to  the  little  British  stronghold  of  Aden, 
guarding  the  entrance  to  the  Red  Sea.  and 
protecting  the  >hip>  on  the  \\a\-  to  India 
and  the  I'ar  \v,\>{.  Thron,!.:li  the  Red  Sea  the 
cable  g(jes  for  another  1402  nules  to    Suez, 


at  the  southern  opening  of  the  famous 
canal  connecting  the  Mediterranean  and 
the  Indian  Ocean.  In  spite  of  its  position 
close  to  one  of  the  greatest  engineering 
feats  of  all  time,  Suez  remains  a  wretched 
Arab  town,  reached  by  scarcely  a  ripple  of 
modern  civilisation.  For  the  sea  is  receding 
from  it,  and  a  new  port  has  had  to  be  built 
two  miles  to  the  south  at  Tewfik. 

At  Suez  the  cable  ends,  and  our  message 
is  sent  on  its  journey  by  a  wire  stretching 
across  the  sands  and  ruins  and  irrigated 
fields  of  Egypt  to  the  seaport  of  Alexandria. 
Here  Egyptians,  Greeks,  Italians,  and  the 
motley  races  of  the  Levant,  carry  on  a  busy 
trade.  Gone  are  all  the  glories  of  the 
ancient  city  built  by  Alexander,  once  the 
centre  of  learning  and  civilisation  ;  but  the 
city  still  remains  one  of  the  big  bazaars  of 
Oriental  Africa.  It  stands  partly  on  a  vast 
causeway  constructed  by  one  of  the 
Pharaohs,  and  from  this  causeway  our 
message  now  dives  once  more  into  the  sea, 
speeding  to  the  island  of  Malta,  nine 
hundred  miles  beyond. 

Malta  is  one  of  the  places  in  the  Mediter- 
ranean which  Great  Britain  made  into  a 
fortified  harbour  in  the  old  days  when 
her  soldiers  were  fi'j;htmg  for  their  lives 
against  the  French,  who  are  now  her  friends. 
The  people  of  Malta  are  of  Italian  race — at 
least,  in  their  language  ;  but  in  origin  they 
are  a  mixture  of  many  peoples. 

From  Malta  the  cable  runs  to  the  most 
famous  of  all  the  strong  possessions  of  the 
British  Empire — the  mighty  Rock  of  Gib- 
raltar, controlling  with  its  guns  the  passage 
from  the  Atlantic  Ocean  to  the  Mediter- 
ranean. It  is  a  little  bit  of  Sjiain,  which 
the  Spanish  lost  by  helping  the  French 
people  to  make  war  upon  England.  The 
armies  of  the  two  nations  assailed  a  little 
band  of  British  sohhers  who  held  Gibraltar, 
and  the  siege  lasted  from  June,  1779,  to 
February,  1783.  But  the  Rock  was  im- 
pregnable, and  so  powerful  are  the  guns 
now,  1300  feet  above  the  sea,  that  Gibraltar 
can  stop  anv  fleet  in  the  world.  Enormotis 
stores  of  food  are  kept  in  cold  rooms 
excavated  in  the  heart   of  the   Rock. 

From  Gibraltar  our  message  takes  its  last 
flight  under  the  waves,  and,  after  a  voyage 
of  1 1  (}0  miles,  it  arrives  at  Porthcurnow,  in 
Cornwall,  wluMice  it  is  flashed  to  London. 
It  has  travelled  31,170  miles  round  the 
Ciirth,  and  is  back  in  .Mincing  Lane. 
It  is  live  minutes  ]iast  noon,  and  as  the 
message  comes  ticking  into  the  office  a 
knock  comes  at  the  door.  It  is  our 
me^senger  boy,  and  the  taxi  is  waiting. 
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THREE  WONDERS  OF  THESE  DAYS 

The  Aeroplane    •     The  Airship   •     The  Submarine 
THE  RIDERS  IN  THE  CLOUDS  AND  THE  RIDERS  IN  THE  SEA 


J^ 


A 


rue    MAN-BIRDS-A    FRENCH    bIPLANE    CHASES    A    GERMAN    TAuBE 
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THE  INDOMITABLE  SPIRIT  THAT  KNOWS  NO  FEAR 


""^ 


THE  ME"-J  OF  THE  CLOUDS  WHO  WILL  FIX  A  NEW  PKOPELLEK  .:.     '.,:,   AIR  TO  SAVE  THE  DELAY  OF  COMING 
DOWN    IN    A   CRITICAL   HOUR    FOR   THEIR   COUNTRY       This  occurred  on  a  British  seaplane   2000  feet  abcve  the  Norih  Sea 
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THE  MAN-BIRDS  SWOOP  DOWN  TOWARDS  EARTH 


AN     AhKOPI  ANh     MAkh'^     A    PlVi- 

2'J 


THE  FLYING  MAN'S  SEAT  IN  THE  CLOUDS 


^•ig|p-*-g^^. 


'// 


y/  ■/    / 


\  \ 


/y/ 


TOP     PLANE 


IN    FRONT    OF   THE    FLYING    MAN    AS    HE    SITS    IN    THE    AEROPLANE-THE    MARVELLOUS    MEQ 
CONTROLLING   THE    FASTEST   MOVING    MACHINE    ON    EARTH 
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THE  ENGINE  THAT  RIDES  AMONG  THE  EAGLES 


THE  LITTLE  GNOME  MOTOR.  REVOLVING  1200  TIMES  A  MINUTE.  WHICH  SOLVED  THE  PROBLEM  OF  FLIGHT 
FOR  MEN.  AND  IS  S"!  ILL  THE   DRIVING   FORCE   OF   MOST   AEROPLANES 
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THE  NEW  WAY  OF  SEEING  THE  WORLD 


■V^w" 


■-...v'<^: 


'*    > 


"'^^, 


THE    ZfcPFELIN     IS    WONDEFFUL    TO    SEE     RIDING    IN    THE    CLOUDS 

32        rroiii  The  London  Sphere,  through  the  \.  V.  Herald. 


A  WONDERFUL  RIDE  IN  THE  CLOUDS 


A  THING  THAT  SEEMED   IMPOSSIBLE  WHEN   WE   WERE  BORN,   WHICH    HAS   NOW   CO.- 
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CLIMBING  UP  TO  THE  GALLERY  OF  AN  AIRSHIP 
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W                             BELEASt    1.    60MB     DROFflMC      j 

■                        1 ■          ^ 

THE  TUBE  LEADING   FROM   THE  CAR    OF  A    ZEPPELIN  TO    THE    OBSERVATION    GALLERY  ALONG   THE  TOP 
THi-    AirMiNIUM   ENVELOPE    IS  TORN   OPEN   TO  SHOW   THE    STEEL    FRAMEWORK  AND   THE    PARTITION 


•BOSS  AT    BOW 


DIPPING   PLANES 


A   ZEPPELIN    OVER   500   FEET   LONG     LIKE    A    THREE-STOREY    HOUSE    SUPPORIED    BY   17   GAS    BALLOONS 
CONTAINING    A    MILLION    CUBIC   FEET   OF    GAS 

34      I'rum  The  Lunduii  bphL-ic,  through  tht;  .\.  V.  Herald, 


A  SLEEPER   ABOVE   THE   BUSY   WORLD 


INSIDE  AN  AMERICAN  AIRSHIP  BUILT  FOR  CROSSING  THE  ATLANTIC     AN  AIRMAN  li  AjLLL!' 

3o 
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A    ZEPPELIN    OVER    THE    SEA 

38        From  The  London  Splicre,  through  the  X.  \'.  Ilcrah 


A  LITTLE  WORLD  THAT  GOES  DOWN  IN  THE  SEA 


OHPRESSeQ-AlR 
CHAKBiR* 


RtSH  n^TZR  ft  STORES 
KCCk 


ELKCTRlC  EMGINet 


CMl.*BAtUAST  TANKS 


-P^PtLUER 


cs.-.«^i^- r5E.*a---A  - 


IHt     MARVELLOUS    PACKING  OF  A  SUBMARINE.      SUBMARINES   ARE    NOW    BUILT    TO   WEIGH    ISOO    TONS. 
WITH  ENGINES    OF    OVER    7000  HORSE-POW-R     WITH    TWO   GUNS.  SIX    TORPEDO    TUBES.    AND  WIRE!  ESS 


GERMANY'S  FIRST  SUBMARINE     A  SECTION  THROUGH  IT 
39 


A  WARSHIP  TALKS  WITH  ITS  UNSEEN  PARTNER 


A    SUBMARINE    Ca:.    ;,^W    SPEAK  TO    A    WARSHIP   THROUGH    AN    ELECTRIC   CURRENT  CARRIED    BY  THE 
SEA     WHICH    ACTS   AS   CONDUCTOR.       THE    ■■  AERIAL  ■•    IS    SEEN    IN   THE    WATER 
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THE  EYE  OF  THE  MEN  WHO  RIDE  IN  THE  WATERS 


rtir     WATCHMAN    IN    THE    ARMOURED     ..-.-.XG    TOWER     BENEATH     THE     WAVES       THE    PERISCOPE 
VVHign,  ALMOST  UNSEEN  ITSELF.  GIVES  TMh  SUBMARINE  A  VISION   OF  WHAT  IS  HAPPENING  AROUND  H 
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HOW  THE  MEN  GO  DOWN  INTO  THE  WATERS 


A    SUBMARINE   TAKING    IN    WRECKED   SEAMEN    FROM    AN    uPEN    BOAT 


THE   WONDERFUL   HELMET    THAT    SAVES    LIFE 


THE    WONDERFUL    SUBMARINE     HELMET    CONTAINING    AN    AIR     PURIFIER.    SO    THAT    THE    WEARER    CAN 

BREATHE    THE    SAME    AIR    AGAIN    AND    AGAIN     IN    WATER     AND    CONTAINING    A     FLEXIBLE    CHAMBER    IN 

THE  JACKET  WHICH  THE  WEARER  CAN    FILL  WITH  AIR  SO  AS  TO  KEEP  HIM  AFLOAT 

43         From  The  Loudon  bijlicic,  thiough  liic  .\.  \  .  Herald, 


THE  TERRIBLE  THING  MAN  HAS  PUT  IN  THE  SEA 


THE  SHIP  THAT  SINKS  IN  THREE  MINUTES   CAN  STAY  ALL  DAY  '      BOTTOM  OF  THE  SHALLOW  SEA. 

CAN  SEND  OUT  A  TORPEDO  TO  DESTROY  A  SHIP  LYING  MILES  AWAY.  AND  CAN   RETURN  TO   PORT 


THE  MOTOR-ROOM  ON  A  GcRMAN  SUBMARINE  THE  TORPEDO  ROOM  ON   A  GERMAN  SUBMARINt 

44  L  pper  picture  from  The  London  Sphere,  through  the  N.  Y.  Herald. 


WHERE  THE   BANANAS  COME   FROM 

THE    STORY    OF    A    NEW     FOOD    OF    THE     PEOPLE 

A    MARVELLOUS     PLANT    THAT    GROWS    ALMOST     BY     ITSELF 


HTo  speak  of  tlic  banana  as  having  arrested 
civilisation  may  seem  very  absurd,  but 
it  is  by  no  means  so  ridiculous  as  it  seems.  If 
there  is  one  outstanding  fact  of  human  life 
which  is  generally  regarded  as  sure  and 
certain,  it  is  that  which  was  expressed  so 
bluntly  by  Paul  when  he  said,  "If  any  man 
will  not  work,  neither  shall  he  eat."  We  all 
regard  work  as  a  necessity  of  existence.  The 
need  for  food  awakens  industry,  and  in- 
dustry calls  forth  the  best  and  highest 
powers  of  the  human  race.  Civilisation  is 
really  the  product  of  hard  work,  and  without 
the  necessity  of  working  man  would  never 
have  become  civilised  at  all ;  he  would  never 
have  developed  his  intellectual  powers. 

The  truth  of  this  can  be  actually  proved, 
for.  there  are  living  to-day  people  whose 
food,  in  the  form  of  the  banana,  grows  in 
such  plenty  at  their  doors  that  thev  have 
merely  to  pluck  it  and  eat  it,  and  can  live 
practically  the  whole  of  their  days  without 
working.  But,  instead  of  Nature's  bountiful 
generosity  proving  a  blessing  to  them,  it 
has  been  almost  a  curse.  Tlie  ease  and 
profusion  witli  which  the  banana  grows  has 
made  the  natives  hopelessly  and  incurablv 
la/A',  and  has  caused  them  to  remain  in  the 
condition  in  whicli  the\'  have  been  for 
generations — only  slightly  raised  above  the 
lower  animals. 

In  this  wav  the  banana,  b\'  its  wonderful 
produ<ti\"en('ss,  has  actualK'  arresterl  the 
prcigrcss  of  civilisation  in  niaiu'  parts  of 
tn)i)i(al  .\merica,  where  the  people,  hnding 
food  in  such  abundance,  without  the  neces- 
sity of  working  to  produce  it,  simply  li\-e 
to  eat  and  sleep,  and  make  little  effort  for 
an\tliin,i,'  bevond  a  mere  ;mimal  existence. 

It  is  a  curious  tact  that  the  banana, 
although  the  most  prolific  of  all  fruits, 
nowhere  grows  wild.  It  has  to  be  cultivated, 
and  \-et  the  cultix-ation  that  it  needs  is  so 
trilling  as  scarceU'  to  count  ;  tor  all  that 
is   rtciuirt'tl   is    to    remove    the  unnecessary 
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suckers  thrown  up  by  the  root,  so  that  all 
the  energy  of  the  plant  may  be  put  into 
one  stem  and  there  produce  a  plentiful 
supply  of  fruit. 

The  banana  grows  abundantly  in  the 
tropical  parts  of  .\merica.  and  most  of  our 
bananas  come  from  Central  .\merica ;  but  it 
is  not  a  native  of  the  New  World,  and  there 
is  some  doubt  as  to  whether  it  was  found 
here  when  Columbus  made  his  great  dis- 
covery. If  so,  it  had  probably  been  carried 
here  from  the  Old  World  by  ocean  currents. 
But  the  general  opinion  is  that  it  was 
brought  to  America  from  the  Canary  Islands 
by  Spanish  and  Portuguese  settlers. 

There  are  a  great  many  different  kinds 
of  bananas,  most,  if  not  all,  of  them 
being  good  for  food.  The  one  that  we  buy 
in  our  fruit-shops  is  the  most  common  and 
also  the  most  nourishing  and  delicious.  A 
very  distinguished  English  doctor  said  the 
other  day  that  he  wished  all  school  children 
could  have  bananas  from  time  to  time,  for 
they  contain  all  the  necessary  elements  for 
supporting  life  ;  and  there  is  no  doubt  that 
if  boys  and  girls  would  spend  their  pennies 
on  bananas  instead  of  sweets,  the\^  would 
be  nuuii  stronger  and  better  for  doing  so. 
Like  orang(^s,  the  fruit  is  protected  from 
dirt  and  impuritv  hv  its  skin,  wliith  is  a  very 
great  achantage  where  it  is  sold  in   towns. 

The  number  ot  uses  to  which  the  banana 
can  be  put  is  amazing.  It  is  unitpie  among 
foo(l-])hints  in  this  respect.  The  \-oung 
s])routing  lea\'i>s  wlu'U  boiled  make  an  ex- 
cellent \egetabU>  for  the  dinner-table.  The 
fruit  can  be  eaten  raw,  cm*  dried  in  the  sun 
like  tigs,  and  it  can  l)e  cooked  in  a  hundred 
different  wa\-s.  It  niak(>-  a  delightful 
jam,  and  from  the  juice,  squeezed  out.  is 
made  a  \-er\-  good  wine  that  tastes  some- 
thmg  like  cider.  The  dried  fruit,  ground 
into  nieal,  forms  a  good  tlour  for  the  making 
ol  bii'ad  and  l)is(  nits  ;  and  an  (\\])e(lition 
that   went  mto  Central  Alrica  M)nie   }ears 


WHERE    THE    BANANAS   COME    FROM 


ago  to  search  for  Emin  Pasha  hved  for  a 
long  time  entirely  upon  it.  The  full-grown 
leaves,  which  are  often  ten  feet  long  and 
two  wide,  are  used  for  thatching  houses  ; 
from  the  stem  a  medicine  is  made,  and  an 
ointment  from  tlie  leaves.  The  fibre  of  the 
leaf-stalks  is  woven  into  canvas  for  the 
making  of  sacks  and  mats  and  even  clothes  ; 
and  the  fibre  also  produces  a  very  good 
and  strong  rope.  In  fact,  the  banana  has 
been  called  the  maid-of  all-work  of  the 
vegetable  world.  In  the  East  it  is  known  as 
"  the  food  of  wise  men." 

At  weddings  in  many  parts  of  India 
bunches  of  bananas  and  leaves  of  the  plant 
are  carried  as  symbols  of  the  plenty  which 
it  is  hoped  the  bride  and  bridegroom  will 
always  enjoy  ;  and  surely  no  more  apt 
symbol  could  be  chosen,  for  a  single  acre 
will  produce  So.ckw  bananas  a  year,  sufficient 
to  provide  over  200  bananas  a  day.  This 
it  will  go  on  doing  for  ten  years  without 
the  necessity  of  once  having  the  soil 
manured  or  fed  in  any  way. 

THE  .MAN  WHO  INTRODUCED  THE  BANANA 
TO  THE  AMERICAN    PEOPLE 

Of  course  a  pound  of  wheat  contains  more 
nourishment  than  a  pound  of  bananas,  but 
the  great  traveller  Humboldt  declared  that 
the  banana  is  about  133  times  more 
productive  than  wheat,  and  44  times 
more  than  the  potato — that  is,  a  plot  of 
ground  that  will  produce  only  one  pound  of 
wheat  and  three  of  potatoes  will  produce  133 
pounds  of  bananas.  Thus,  a  much  greater 
number  of  people  can  live  on  a  piece  of 
ground  planted  with  bananas  than  on  a 
similar  piece  planted  with  wheat. 

WHERE  THE  B.ANANA  COMES  FROM 

F"orty  years  ago  the  banana  was  almost 
unknown  outside  (jf  the  country  where  it 
grt'W.  The  few  l)rought  to  our  ports  at  the 
time  were  very  expensive  and  were  considered 
a  great  luxury.  Now  more  than  40,ooo,o{)() 
bunches  are  imported  annually,  chicflv  from 
Central  America.  Ttic  British  Isles  got 
their  supply  mainly  from  the  West  Indies. 

Tliis  great  increase  in  tlio  banana  trade  is 
due  to  the  efforts  of  Captain  Lorenzo  D.iw 
Raker,  a  C-ape  Cod  shipowner.  After  bring- 
ing a  hundred  bunches  of  wild  bananas  from 
Jamaica  to  New  Yf^rk,  he  realised  the  pos- 
sibilities of  the  trade.  So  he  beg  m  a  cam- 
paign to  educate  the  natives  to  (  ultivate  the 
fruit  and  to  pick  it  green.  Since  that  time 
the  trade  has  stea(lil\-  grown,  so  that  now 
several  fleets  of  fast  steamers  are  required 
to  transport  the  fruit. 


In  Central  America  the  banana  is  ex- 
tensively grown  for  export,  and  some  of  the 
farms  are  twelve  thousand  acres  in  extent. 
To  see  a  great  tract  of  country  all  covered 
with  banana  plants  is  a  magnificent  sight. 


THE 


ENORMOUS     PLANTS    THAT  ARE   CUT 
DOWN   AT   A   SINGLE   STROKE 


The  banana  needs  a  warm,  damp  atmos- 
phere, with  plenty  of  water,  either  as  rain 
or  from  artificial  irrigation.  The  land  is  first 
cleared  of  all  its  trees  and  undergrowth ; 
parts  of  the  roots  of  old  banana  plants  are 
then  planted  in  little  hillocks,  three  or  four 
in  each,  only  one  plant  being  allowed  to 
mature  at  a  time.  In  about  seven  months 
the  immense  leaves  spread  out  high  above 
the  ground,  and  the  fruit-stem  pushes  out, 
bearing  a  large  red  bud  on  the  end.  As  the 
bud  opens,  small  yellow  flowers  appear. 
These  later  de\-elop  into  bananas,  from  100 
to  150  growing  on  one  stem. 

An  expert  goes  round  the  farm  marking 
those  plants  whose  fruit  is  ready  for  cutting, 
and  then  the  stem  is  cut  down  with  one 
stroke  of  a  machete,  a  kind  of  weapon, 
half  sword  and  half  knife,  that  is  used  for 
all  kinds  of  purposes  in  the  West  Indies 
and  in  some  parts  of  Central  America.  The 
bunch  of  fruit  is  then  cut  off,  and  the  stem 
left  to  decay  upon  the  ground. 

The  women  of  Jamaica  are  very  expert 
in  carrying  things  on  their  heads,  and  can 
convey  a  heavy  bunch  of  bananas  in  this 
way  many  miles  without  once  stopping. 
Even  the  Jamaican  children  are  taught  to 
carry  things  on  their  heads  as  soon  as  they 
can  walk,  and  boys  and  girls  may  often  be 
seen  runnmg  about  playmg  tag  with  their 
school-books  and  ink-pots  on  their  heads. 


THE   COLD 
BANANAS 


AIR   THAT    BLOWS  ON    THE 
AS   THEY   CROSS   THE   SEA 


During  their  long  voyage  the  bananas 
have  cold  air  blown  upon  them  by 
machmer\',  and  when  they  arrive  they  are 
still  as  green  as  when  they  were  picked.  A 
short  tune  in  a  warm  room  or  warehouse 
soon  ripens  them  for  the  market,  and  thus 
we  get  them  in  America  as  delicious  and 
fresh  as  a  native  of  Central  America  can 
pick  them  from  the  plant.  Some  of  the  ships 
engaged  in  the  banana  trade  can  carry  more 
than  six  million  bananas  on  one  voyage. 

No  banana  that  is  at  all  green,  even  only 
slight  1\-  at  the  ends,  should  ever  be  eaten. 
It  should  be  kept  until  the  whole  of  the 
skin  is  Ncllow  ;  and  although  bananas  that 
are  Soft  nia\'  not  a])])ear  so  nice  to  the  eye  a? 
th(jsc  that  are  linn,  they  are  better  for  eating. 


BANANA  PLANT  SHOWING  BUD  AND  FRUIT 


In  (his  picture  you  see  a  banana  plant  and  fruit.  The  immense  leaves  are  torn  by  the  wind.  The 
bananas  point  upward  instead  of  downward  as  we  see  them  hung  in  the  shops.  The  bud  is  all  that 
is  left  of  a  beautiful  large  red  bud.  which  enclosed  the  small  yellow  flowers  from  which  the  bananas 
developed.      The   markings   show   where   the   petals   have   fallen   off. 
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HOW     THE     BANANA     PLANT     GROWS 


The  banana  plant  is  the  most  wonderfully  productive  fruit  in  ihe  world.     It  is  a  native  of  Asia,  but  most  of  our  bananas 
come  from  Central  America.     In  this  uicture  we  see  labourers  plantiugr  suckers  of  the  banana  plant  on  a  farm  in  Ceylon. 


Here  the  plant  is  full  grown  and  the  bananas  ripe.      From  tlie  time  tlio  suclctTs  are  planted  to  the  gatli'Tin^j  of  the  fruit 
is  less  than  a  year,  so  rapidly  does  the  plant  come  to  perfection.     This  photograph  was  taken  in  the  Canary  Islands. 
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THE  WATER  THAT  GIVES  LIFE  TO  THE  BANANA 


Bananas  need  a  great  deal  of  water.      They  will  only  grow  in  a  warm,  damp  atmosphere,  and  if  much  rain  does  not  fall 
they  must  be  supplied  with  water  artificially.      This  is  done  by  having  canals  between  the  rows  of  plants,  as  shown  here. 


Jamaica,  which  .'•upplies  mosi  of  thi- bananas  that  go  to  r,iu;i,Tn(i,  i^  an  ideal  comitiy  lor  iianrui.-i-i^rou  mi;        l  ii- c  amtry 
is  specially  suitable,  aud  the  island  is  abundantly  supplied  with  rivers.     Here  is  a  typical  stream  in  the  banana  country. 
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CUTTING  DOWN  THE  HUGE  STEM  AT  ONE  STROKE 


lO  Underwood  &  Underwood  ■^^■■^^^^^■ftk  "^  ©  Underwood  iS:  Indcrwood 
As  soon  as  the  (ruit  is  ready  for  gathering,  a  man  climbs  up  the  great  stem  of  the  banana  plant,  as  shown  on  the  left,  and 
with  one  slash  cuts  it  down.  The  bunch  of  fruit  is  gathered,  and  then,  with  another  cut,  the  stem  is  struck  off,  as  on  tlie  right. 


This    picture    shows    how    the    stem    falls   when    it    is   first    cut  down   ready  for  the  bunch  of  fruit  to  be  gathered. 

In    the    West    Indies   and    America    the    cutting    is    done    with  an    instrument    called    a    machete,    which    is    half 

iword    and    half    knife.  ©  Underwood  &  UiuU-rwood 
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GATHERING    THE     FRUIT    ON    A    BIG    FARM 


Some  banana  farms  cover  twe  v    thousand  acres,  and  hundreds  of  labourers  are  employed.     Here  we  see  another  way  of 
ci!ttin»  down  the  bunches  cm  a  big  farm  in  Jamaica.     After  the  fruit  is  erathered,  the  stems  are  always  cut  to  tlie  ground. 


There  are  different  ways  of  KSttuig  the  bananas  to  tlie  railways.     Sometimes  they  ar-'  carried  on  the  heads  of  women, 
and  sonietuues  on   mules,  as  shown  in  this   picture.     Many  farms  have  likjht   railways,  as  seen   in   the   upper  picture. 
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BRINGING    THE    BANANAS    TO    THE    RAILWAY 


S.'f  "I"?.', 's  ;",£*:?.;".!.'■"•"","  .'H!  :•"":'='•«"  "•«'  "•« "'"  "^"""•^. "-  "."^ «'  ■!-«  w.:.p-.<. 


Hate  farms  have  little  railways  of  their  own  like  the 


one  in  the  picture,  the  trains  running  between  the  rows  of  plants. 


Where  the  farms  have  no  locomotives  they  often  have  nan  ow  track,  laid  down  in  the  plan.at'ions   as  a'mnle  can  draw  a 
much  heaver  .oad  u,  a  wagon  runnu.g  on  rails  than  he  can  carry  on  his  back,    Here  we  see  on.  of  these  prin.t.ve  railway. 
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A   MILLION    BANANAS    READY   FOR    LONDON 


Here  a  great  harvest  of  bananas  has  been  brought  to  the  railway  ready  lor  transport  to  the  docks,  where  the  fruit  will 

be  shipped  to  New  York.    A  bunch  has  about  a  hundred  bananas,  and  here  there  are  something  like  ten  thousand  bunches. 

1 


In  this  picture  bananas  are  beiii^  loaded  into  the  railway  cars  that  will  carry  them  to  the  ship.    The  banana  trade  is  now 
an  enormous  industry.      A  million  bunches  souieiiaics  come  to  New  Yoik  in  a  week,  mostly  from  Central  America. 
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THE  PROCESSION  OF  BANANAS  TO  THE  SHIP 


On  arrival  at  the  docks  the  bananas  are  |)  aced  m  warehouses   ano  when  the  snip  is  ■  t  ,ul\  lor  loading  they  are  carried  en 
board  in  the  way  shown  here.     Women  do  a  threat  deal  of  this  work,  and  are  vei  y  skiifui  iii  caiiyini^  things  on  their  lieads 


It  is  a  striking  sight  to  see  the  procession  of  bananas  going  on  board.  Men  and  women  both  dl  this  work,  and  in  tne 
picture  one  of  the  steamers  specially  built  to  carry  the  fruit  is  being  loaded.  Forty  years  ago  bananas  were  almost 
unknown  except  in  the  countries  where  they  grew  ;  now,  many  large  steamers  built  specially  for  the  purpose  are  engaged 

exclusively  in  this  trade. 
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HOW  THE   BANANAS  GO    BY  LAND  AND  SEA 


The  method  of  gatliering  bananas  is  practically  the  same  wherever  they  are  grown,  and  here  we  see  the  bunches  being 
brought  to  the  railway  by  coolies  in  Ceylon.    It  will  be  seen  that  a  large  part  of  the  stem  has  been  left  on  each  bunch. 


This  picture  shows  how  the  bananas  are  placed  in  the  ship  that  brinies  thiMU  to    AiU'-iica.    Tliey  are  gathered  green,  and 
cold  air  is  blown  upon  thcni  durinjj  the  voyage.    When  they  arrive,  they  can  be  soon  ripened  by  being  kept  in  a  warm  room. 


THE  SHAFT  THAT  MAKES  THE  PROPELLER  GO 


THE  HUGE  TURBINES  SHOWN  IN  THE  BOTTOM  PICTURE  DRI'.  ^ 
THE  WHOLE  LENGTH  OF  THIS  GALLERY   AND    EMERGES    IN    Tt  .,.,.,-.  ^  ,      ,  ,  ,^ 
PROPELLER,    AS    SHOWN    AT    THE    TOP.    WITH    A    POWER    EQUAL 


I.VINC  SHAFT.  WHICH  RUNS 
END.  WHERE  IT  TURNS  THg 
TO    20.000    HORSES 


HOW  A  GREAT  SHIP  IS  MADE 

THE    STORY    OF   THE    COMING-UP   OF    THE    OCEAN 
LINER  FROM  THE  LITTLE  STEAMBOAT  OF  LONG  AGO 

MEN  WHO  BECAME  POOR  THAT  THE  WORLD  MIGHT  BECOME  RICH 

CoMEBODY    has   been  saying  that   the  paddle-wheels  turn  in   the   water.       As 
steamboats  plying  on  the  canals  in  early  as   1618  there   was  a  suggestion 
Venice  will  wash  away  the  banks  on  for  a  steamboat    in    Hngland,   but    the 
which    the    city   stands,    and    perhaps  first  attempt  to  put  the  idea  into  form 
even  yet  the  rather  ugly  steamers  which  was  probably   that  of  Denis    Papin,  a 
ply  among  the  graceful  gondolas  may  Frenchman,  who  was  for  a  time  a  pro- 
have  to  go.      I>ut  they  will  scarcely  go  fessor    in    a    German     university.      In 
because  they  wash  away  the  banks;  it  1707    he    built    a    boat,    propelled    by 
is  just  a  hundred  years  too  late  to  talk  paddle-wheels,    worked     by    the    crew, 
like  that.     A  little  over  a  century  ago  With  his  family  he  embarked  on   the 
people   were   saying    exactly    the    same  River  VVeser  in  this  boat, 
thing      about      steam      navigation      in  It  happened  that  some  suspicious  boat- 
Scotland — not    about    many    steamers,  men  heard  what  the  model  was  supposed 
but  about  one,  the   only   steamer  then  to   do,  and,  fearing  that  it   might   ruin 
in  the  world.  their  trade,  they  destroyed   it — just  as 

It    was    quite    a    small    steamer,    so  in   other  days   men    in    England    broke 
small  that   there   was  no  thought  of  it  up    the  machinery  invented    to  do  the 
ever  g(jing    out  to  sea.       It  was    made  work  of  their  hands.      Steamboats  were 
to  haul  barges  on  the   P'orth  and  Clyd^'  destined  to  increase  the  trade  of  the  sailor 
Canal,  in  Scotland,  and  on  the  first  day  enormously,  and  machines  were  destined 
of  its   public   trial,  a  day   in    March   of  to  increase  industry  beyond  all  dreams, 
the  year  1802,  it  snorted  gallantly  along  yet  sailors  and  workmen    broke  up  all 
the  canal,  dragging  two  barges  nearly  the    machinery    they  could    reach.       A 
twenty  miles  in  six  hours.      A  school-  quarter  of  a  centurv  after  Papin's  mis- 
boy  can  walk  as  far  in  the  same  time.  fortune,  a  clever  l^nglishnian,  Jonathan 
But  it  was   the  first  voyage   ever  made  Hulls,  of  Campden,  in  (Gloucestershire, 
in  Great  Britain  by  a  steamboat,  and  it  built  a  small   steamboat,  which    had   a 
was    wonderful,   as    all    first    feats    are.  paddle-wheel   at  the  back,  driven   by  a 
And   then,  when    it  was  over,   and   the  poor  little  steam-engine.       Ilelaunclied 
victory  of  the  steam])()at   seemed  won,  the    interesting    little    stranger    on    the 
the  owners  of  the  Forth  and  Clyde  Canal  River  Avon,  but  it  was  a  failure.      It  is 
declared   that    the   vessel    must    not    be  a  strange   thing   that    the    name  of  the 
used,  as  it  would  wash  away  the   banks  in\-entor  was  afterward  remenil)ered  only 
of  their  canal  !     So  far  as  (ireat  Britain  through  a  cruel  rln'me  of  the  time: 
was  concerned, steam  navigation  seemed  j<,natlian  Hull,  with  his  paper  skull, 
at  an   end,  and    the  maker  of  the    boat  Tried  hard  to  maUc  a  machuK- 
was  almost  broken-iiearlcd.      Mis  name  That  should  }«o  ai^aiiist  wind  and  tide; 
was  William    Svmington,   and    he    was  Hut  he,  like  an  ass.  couldn't  1m uiii  it  to  pass, 
one  of  lliose  luunble  gelliuses  who   have  ^"  ''^   '-'^^   ^'-'^  ashamed   to   he  seen. 
done  SO  much   for  ilic  world   in   the  face  We    come     then    on    to    1 7SS,    when 
of  discouragemenl  and  hardsliij).  Patrick     Miller,    a     retired     luiinburgii 

But  he  was  not  actiialK-  the  llrst  to  hanker,  was  experimenling  with  a  boat 
make  a  steamboat,  flie  iclea  of  causing  on  a  little  lake  in  his  groiincis  at 
steam  to  dri\c  an  engine  which  should  Dalswinton,  1  )iimfri('S.shire.  The  boat 
(lri\e  a  paddh'-w  heel  and  iirojicl  a  ship  was  dri\cn  b\-  hand-worked  ]ia(ldlfs, 
had  i)een  in  men's  minds  excr  since  l)iit  the  labour  was  so  hard  that  men 
the  |:)roperties  of  steam  became  known.  could  not  continue  at  it.  lie  was  there- 
Paddles,  too,  were  old;  the  Romans  tore  introthiced  to  William  Sxniington, 
had  used  them  in  their  galle\s,  driving  who,  haxing  l)een  engaged  to  look 
them  1)\-  hand.  Tlie  great  thing  was  after  the  machinerv  at  a  colherx',  had 
to   get   nu'chanical    power   to  make   the  made  a  sleam-carriage  in  his  spare  linic. 
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HOW    A    GREAT 

He  took  his  model  to  Edinburgh  and 
showed  it  to  a  nunilM?r  of  learned  men,  but 
could  not  carry  out  his  scheme,  because 
there  were  no  roads  in  Scotland  fit  for  a 
steam-carriafi;e  to  run  upon.  The  absence 
of  highways,  therefore,  deprived  Scotland  of 
a  steam  motor-car,  but  this  same  cause 
gave  her  the  steamship.  Millc-r  commis- 
sioned Symington  to  build  him  a  little 
*;teamship.  wliich  was  really  two  boats 
joined  together  side  by  side,  with  the  engine 
in  one  boat,  the  boiler  in  the  other,  and  the 
paddle-wheel  working  between  the  two. 
HOW  HOHKHT  UrHNS  SAW  THP]  FIRST 
VOYACK  (H"  THK    FIRST    REAL   STEAMSHIP 

There  was  a  tine  gathering  to  see  the  first 
voyage  of  this  little  vessel  on  the  lake  on 
Octolier  14,  1788.  Robert  Burns  was  there, 
and  the  future  Lord  Brougham,  and  others 
of  note.  .Although  the  engine  was  small,  it 
drove  the  boat  about  the  lake  at  five  miles 
an  hour,  and  encouraged  Symington  to 
make  another,  which  went  at  seven  miles  an 
hour.  But  jioor  Miller  had  spent  too  much 
monev  on  the  work,  which  brought  him 
almost  to  bankruptcw  and  he  died  poor  and 
miserable,  leaving  Symington  without  a 
friend  and  without  money.  Happily.  Lord 
I)und;u^.  hearing  of  what  he  had  done, 
enabled  him  to  build  a  much  larger  vessel, 
which  was  called  the  Charlotte  Dundas, 
after  the  noltlenian's  little  girl.  This,  the 
tirst  real  steam-vessel  of  power,  tugged  two 
barges  weighing  70  tons  each  along'  the 
canal,  and  caused  the  owners  to  fear  that 
the  banks  would  be  washed  away.  The 
Charlotte  Dundas  was  run  ashore,  and 
remained  tliere  to  fall  slowly  to  pieces  ;  and 
that  ended  jxior  S\inington's  career  as  a 
shipbuilder.  He  died  a  poor,  disappointed 
man.  Hi.s  lirst  engine,  long  kept  in  Miller's 
hou>e  as  a  sort  ot  curio,  had  many  strange 
ad\'entures.  and  is  now  to  be  seen  in  South 
Kensington  Muxmuu. 

HOW  THK  WIND  CAI^.IUKl)  THK   EX(;i\K  OF 
A  STKA.MSHll'  ACROSS  THK  SKA  IN  A  HO.X 

Yet  S\niiiiL:ton,  poor  and  disappointed, 
had  acliic\t-(l  a  re\olution.  He  had  taught 
the  world  tliat  t  he  >t(  ani-engine  could  drive 
a  sliij),  and  all  tlie  other  steamshij)s  that 
followed  were  onl\-  dexfloiMuents  of  his.  Tlie 
great  ()lynii)ic  ot  to(la\-  is  the  child  of  the 
little  boat  whirli  was  to  wash  awa\- the  banks 
of  the  canal.  Tlu'  iinniediate  result  was  tlie 
building  ot  a  successtul  steamer  in  .America 
1)\-  Robert  I'ulton,  who  was  on  tlie  Char- 
lotte Duiula-  when  sjn-  sailed  on  her  trial 
trip.  Ill'  himself  had  tried  to  l)nild  a 
steamer,  but  the  bottom  of  lii>  shij)  fell  out, 
and  let  his  cngnie  sjjp  into  the  water-- just 
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SHIP    IS    MADE 

as  the  engines  of  the  Titanic  are  said  to  have 
fallen  out  before  the  ship  went  down. 

Hearing  of  the  succe.ss  of  Symington, 
Fulton  came  to  England,  took  the  idea  of  a 
steamship  back  to  America,  and  perfected  it 
there.  But  it  was  an  English  engine  that 
drove  his  ship,  built  at  Birmingham  by 
Boulton  and  Watt  and  carried  over  to 
America  in  a  box.  It  is  odd  to  remember 
that  the  engine  which  was  to  revolutionise 
life  at  sea  was  carried  across  the  Atlantic 
by  the  wind.  Fulton's  ship  was  launched  in 
1807,  and  as  she  steamed  along  at  night  the 
noise  of  her  machinery  and  the  sparks  from 
her  funnel  so  terrified  the  crews  of  other 
ships  that  they  shrank  beneath  their  decks 
or  let  their  vessels  run  ashore,  while  others 
"  prostrated  themselves  and  begged  Provi- 
dence to  protect  them  from  the  approach  of 
the  horrible  monster  which  was  marching 
on  the  waves  and  lighting  its  path  by  fire." 

But  the  first  really  successful  steamship 
in  Great  Britain  came  five  years  after 
Fulton's,  and  was  the  unaided  invention  of 
Henry  Bell,  a  Linlithgow  man.  He  had 
worked  for  years  at  the  idea,  and  had 
profited  by  the  e.xperiences  of  poor  Syming- 
ton. He  had  met  Fulton,  too,  and  had 
frankly  told  the  skilful  American  all  his 
plans.  These  plans  Bell  laid  before  the 
Admiralty  two  or  three  times. 
HOW  SCIENTISTS  REFUSED  TO  BELIEVE 
THAT  SHIPS  COULD   HE  DRIVEN   BY  STEAM 

It  is  curious  that  Nelson,  before  going  out 
to  his  last  great  fight  and  victory — Trafalgar 
— went  over  Bell's  scheme  and  heartily 
commended  it,  though  Napoleon  had 
scoffed  at  the  same  idea  when  Fulton  laid  it 
before  him  in  Paris.  Nelson  obviously  had 
more  imagination  in  this  than  Napoleon. 

But  scientilic  opinion  was  still  against 
both  Bell  and  Nelson.  Sir  Joseph  Banks, 
one  of  the  greatest  scientists  of  that  time, 
who  did  great  things  for  England,  sniffed 
and  poohed  at  Bell's  ideas.  '"  It  is  a  very 
pretty  plan,"  he  said,  "  a  very  j)rettv  plan, 
but  there  is  just  one  point  overlooked  —that 
the  steam-engine  recpiires  a  tuin  basis  on 
which  tf)  work."  How  could  any  man  put 
fires  and  furnaces  and  boik'rs  in  wooden 
ships,  when  a  storm  would  toss  tlu'  \essel 
al)out,  and  the  lire  would  t)e  thrown  all 
o\'er  the  ship,  so  that  the  turnace  nuist  be 
put  out  at  the  \'erv  time  it  was  most  needed. 

The  brave  heart  of  Henr\'  Pn-ll  was  not  , 
daunted  by  these  rebuffs.  He  went  to  work 
on  his  own  account,  Iniilt  a  litt  e  \i's>el 
called  the  Comet,  fitted  her  with  an  engine 
of  three-horse  power,  and  then,  on  .August  5, 
1812,  i.ssued  the  following  hist(;ric  document. 


HOW    A    GREAT    SHIP    IS    MADE 


STEAM    PASSAGE    BOAT,    THE    COMET, 

Between  Glasgow,  Greenock,  and  Helensburgh. 

FOR    PASSENGERS    ONLY. 

The  subscriber  having,  at  much  expense, 
fitted  up  a  handsome  vessel  to  ply  upon  the 
River  Clyde,  between  Glasgow  and  Greenock, 
to  sail  by  the  power  of  the  wind,  air,  and 
Steam,  he  intends  that  the  vessel  shall  leave 
the  Broomielaw  on  Tuesdays,  Thursdays,  and 
Saturdays,  about  midday,  or  at  such  hour 
thereafter  as  may  answer  from  the  state  of  the 
tide  ;  and  to  leave  Cireenock  on  Mondays, 
Wednesdays,  and  Fridays,  in  the  morning,  to 
suit  the  tide.  The  elegance,  comfort,  safety, 
and  speed  of  this  vessel  require  only  to  be 
proved  to  meet  the  approbation  of  the 
public,  and  the  proprietor  is  determined  to  do 
everything  in  liis  power  to  merit  public 
encouragement.  The  terms  are,  for  the  pre- 
sent, fixed  at  four  shillings  for  the  best  cabin 
and  three  shillings  the  second  ;  but  beyond 
these  rates  nothing  to  be  allowed  to  servants, 
or  any  other  person  employed  about  the  vessel. 


but  as  she  was  small  she  could  not  carry 
much  coal,  and  depended  largely  on  sails. 

It  was  the  problem  of  coal  which  brought 
the  prophets  of  failure  to  the  front  again 
in  1838  a  learned  Dr.  Lardner  lectured  at  the 
Royal  Institution,  and  "  proved  "  that  it 
would  never  be  possible  for  a  steamship 
to  cross  the  .\tlantic  by  steam  alone,  because 
she  could  not  carry  enough  coal.  Well,  ships 
somehow  did  once  cross,  and  have  been  cro.ss- 
ing  ever  since.  They  became  numerous,  and 
the  effect  proved  serious  in  an  unexpected 
way.  Our  ships  were  of  wood,  as  they  had 
l)een  since  man  first  sailed  the  seas. 

Now,  in  Britain  forests  are  few  and  wood  is 
scarce,  and  long  before  shipbuilding  Ix^came 
a  really  gioat  industry  the  country  begm 
to  feel  the  need  ot  material  for  building 
ships.  .\  Government  official,  in  1841, 
showed  that  a  wooden  warship  of  that  time 
used   up   timber   which   had    taken   eighty 


HFNRY     BELL     AND 


COMET 


FIRST     STEAMSHIP     TO     CARRY      PASSENGERS 


EUROPE 


The  little  Comet  was  a  great  success  in  all 
hut  }>r()lit.  There  was  much  opposition  from 
boatmen  and  coach-owners,  and  Hell,  though 
he  ran  his  little  marvel  for  eight  years  before 
she  was  wrecked,  lost  all  his  money,  and  was 
rewarded  in  the  end  by  a  very  small  pension. 

But  Ibnrv  P>i'll  did  a  great  deal  more  than 
run  this  steamboat  on  the  Clyde.  From  the 
first  he  avoided  tlu>  mistake  of  Symington, 
who  sought  to  keep  to  the  canal  ;  he  went 
out  into  oix'u  water,  bravely  sailing  to  all 
parts  of  ICnglaiul,  Scotland,  and  Ireland. 
He  was  the  father  of  steam  navigation  in 
its  practical  form  in  luirojie,  antl,  once  he 
had  shown  what  could  be  done,  steamships 
began  to  rise  in  all  directions.  In  1814 
London  had  her  first  ste;uner  on  the  Thames, 
the  Marjory.  In  i8i()  a  little  steamer,  the 
Saxannah,  crossed  tln'  .\tlantic  to  .America  ; 


years  to  grow  on  seventy  acres  of  land.  .Ml 
the  royal  forests  in  the  kingdom  could  not 
supply  the  timber  for  one  wooden  battleshij) 
a  year.  To  build  the  ships  used  in  I'^nglisli 
commerce,  the  timber  of  eight  Inuulre  1 
thousand  acres  would  be  needed  e\\'r\-  \ear. 
It  was  imperati\-e,  therefore,  that  a  new 
material  should  be  found.  Iron  was  pro- 
posed, and  a  terrible  outcr\-  the  suggestion 
caused.  "  Vou  might  as  well  build  ships  of 
stone,"  said  the  critics.  But  the  critics 
were  wrong,  for  shij^s  of  iron  were  built.  The 
younger  Brunei  built  a  sjilendid  iron  ship, 
called  the  (ireat  Britain,  and  sent  her 
steaming  acro.ss  the  .\tlantic  in  1845.  l'^\-en 
todax'  jieople  who  Vivv  t.ir  from  the  sea  can 
hardly  lielieve  that  our  ships  are  built  of 
iron  and  steel,  and  it  is  onl\'  a  do/.en  \'ears 
since    a    nu'mtier    of     Parliament     a^ked    ii 
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HOW    A    GREAT    SHIP    IS    MADE 


LAYING   THE    DOUBLE    KEEL  =  ■    END   TO  END  OF   A    SHIP 

The  treat  cross  girders  at  1  he  •  ;.  ■     i:    r.  iaKe64;    the  upright  plate  in 

centre  bears  the  T-piece  shown  opposite. 
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battleships  were  still 
made  of  wood.  If  a 
pin  sinks  in  the  water, 
how  is  it  that  a  steel 
ship,  weighing  thou- 
sands of  tons,  can 
float  like  a  feather  ? 
The  secret  was  dis- 
covered 2000  years 
ago  by  Archimedes, 
when,  as  he  stepped 
into  a  full  bath,  the 
water  overflowed. 
Now,  a  body  in  water 
displaces  exactly  its 
own  weight  of  water. 
If  we  throw  into 
water  a  solid  mass  of 
iron  weighing  a  ton, 
the  iron  will  sink  ; 
but  if  we  beat  out  the 
iron  into  an  enor- 
mous hollow  box,  it 
will  not  sink.  It  still 
displaces  its  o  w  n 
weight  of  water,  but 
its  weight  is  dis- 
tributed over  a  big 
surface. 

It  is  as  easy  for  a 
vessel  of  fifty  thou- 
sand tons  to  float,  if 
,  it  is  sjiread  over  a 
j^  great  surface,  as  for 
an  eggshell.  If  we 
throw  into  the  water 
a  new  egg,  it  will 
sink  ;  l)ut  if  we  pour 
its  contents  into  a 
larger  shell,  which 
lies  u])()n  a  greater 
space  of  water,  it 
will  float  like  a  cork. 
'I'he  whole  weight  of 
a  x'essel  <if  litt\'  thou- 
sand tons  does  not 
|)ress  upon  one  area, 
l)Ut  is  distributed  over 
a  great  s])are,  and  it 
the  shi])  is  not  o\-er- 
wx'ighted  so  as  to 
push  aside  too  great  a 
\olunu'  of  water  from 
l)eneath,  it  will  float, 
whether  it  be  of  iron 
or  wood.  Xowa(la\s 
hig  steuners  and 
little  are  built  of  iron 
or  steel,  and  their 
triumph    dates     back 
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to  the  sailing  of  the 
Great  Britain  in  1845. 
But  it  was  not  then 
her  success  so  much 
as  her  faihire  that 
converted  the  ship- 
builders. •  After  she 
had  been  running  for 
some  time,  she  was 
accidently  driven 
aground,  and  lay  on 
the  rocks  for  eleven 
months  before  she 
was  got  off.  Ship- 
builders went  to  see 
heras  she  lay  stranded, 
and  went  again  when 
she  was  removed  into 
dock.  They  found 
that,  in  spite  of  the 
accident  and  the  long 
exposure  to  the  waves, 
she  was  practically 
uninjured.  That  con- 
verted them.  The 
success  of  the  metal 
ship  really  dates  from 
that  wreck.  The  whole 
story  of  the  steamship 
has  been  one  of  daring 
effort  by  a  few  men 
without  power  or  in- 
fluence, and  of  stupid 
opposition  on  the  part 
of  those  who  were 
supposed  to  know 
best.  Science  has,  ol 
course,  now  come  to 
the  aid  of  the  ship- 
builder, and  every- 
thing that  concerns  a 
ship  is  supposed  to 
be  worked  out  in 
theory  before  a  beam 
is  laid.  I^ut  theory  is 
not  alwavs  right.  The 
theory  of  tlie  Titanic 
was  that  it  was  unsink- 
able,  but  she  lies  two 
milesdeepin  the  N'ortli 
-Atlantic  Ocean  -  ;i 
terrible  warning  to  u- 
to  remember  that,  with 
all  our  knowledge  and 
our  mastervof  the  sea, 
there  are  still  things 
1k\-oik1  the  i)ower  01 
mail  to  do  and  be 
yond  the  wit  of  man 
to  under>tand. 
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FIXING    THE   CRL-AT   STEEL   CENTRE-PIECE    FROM    END   TO    END   OF   A    SHIP 
The  long  T-piece  in  the  centre  is  laid  on  ihe  upright  keel-plate  seen  on  the  opposite  page 
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DRAWING  THE  FIRST  PICTURES  OF  A  BIG  SHIP 


i^^^ 


WHEN  THE  ARCHITECT  HAS  DESIGNED  A  BIG  SHIP,  THE   VARIOUS   PARTS   ARE   DRAWN   FULL  SIZE  ONIHE 

FLOOR   OF   A   HUGE    ROOM   SUCH    AS  THIS 


WOODEN  MODELS  ARE  MADE  FROM  THE  DRAWINGS  OF  THE  SHIP,  AND  FROM  THESE  THE  IRON  AND  STEEL 

PARTS  ARE  CAST 
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THE  DOUBLE  FLOORS  OF  A  FLOATING   PALACE 


THE   IMMENSE    DOUBLE    FLOOR    OF    THE    OLYMPIC    BEING    BUILT    UP    ROUND    THE    KEEL 


LAYING  THE  DOUBLE   FLOOR  OF  ONE   OF  THE   GREATEST  SHIPS   AT  SEA 
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THE  GREAT  FLOOR  THAT  CARRIES  50.000  TONS 


BUILDING  THE  KEEL  OF  THE  OCEANIC  ROUND  THE  LONG  PLATES  RUNNING  FROM  END  TO  END  OF  THE  SHIP 


THE    STEEL    FLOOR    BUILT   AROUND    THE    KEEL-PLATE,    CAPABLE    OF    CARRYING   50.000   TONS 
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THE  STEEL  SKELETON  OF  AN  OCEAN  GREYHOUND 


THE    FRAMEWORK    AND    DECK-GIRDERS    OF    ONE    END    OF    THE    OLYMPIC,    SISTER    SHIP    OF    THE    TITANIC 
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THE  GREAT  STEEL  WALLS  OF  THE  SHIP  RISE  UP 


THE    STRONG    STEEL   WALLS   OF    THE    SHIP    ARE    BUILT    UP    FROM    THE    KEEL 


AS   THE   WALLS    RISE    UP,  THE   GIRDERS  TO   HOLD   THE    DECK   ARE   PLACED   IN   POSITION 
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LOOKING  THROUGH  A  SHIP  FROM   END  TO  END 


WE  ARE    NOW    LOOKING   THROUGH    THE    OLYMPIC    FROM    END   TO  END.  SEEING   THE    DECKS    ONE  ABOVE 

ANOTHER.      IN    FASTENING    TOGETHER    THE    STEEL    Pi.ATtS    OF    THIS    VESSEL    RFTWPFN  FOUR    AND  FIVE 

MILLION   STEEL   RIVETS   WERE    USED.    WEIGHING    NEARLY    A    THOUSAND   TONS 
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THE  STEAM    BOILERS    OF    THE    MAURETANIA 


THE    MACHINERY    AND    FITTINGS    ARE    ALWAYS    PUT    ON    A    SHIP    AFTER    IT    IS     LAUNCHED.     HERE  WE 
SEE    A    DREADNOUGHTS    FUNNEL    GOING    ON    BOARD 


DELIVERING  ONE     OF    THE    25    HUGE    EC        ^        '         -  AURETANIA.      /.'i- 

HEATING    5UKPACE    OF   NEARLY    FOUR    ACRES 
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THE  TREMENDOUS  FUNNELS  OF  A  GREAT  SHIP 


THE    FUNNEL    OF    A    DREADNOUGHT    K 
WHICH    SEAMEN    MAY    C 


^jO  on   board,  with   an  iron  > 
a   platform   running  round  tr 


THt    MIGHTY  FUNNEL  OF  A  CUNARD   LINER.   EVt-N  BIGGER  THAN  A  WARSHIP  S,   WITH  ROOM    fcNOUGH 

FOR  STREET   CARS   TO   PASS    THROUGH 
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IN    AND    OUT   OF     THE     SHIPBUILDING    SHED 


INSIDE    THE    SHED.    WITH    THE    MAURETANIA    NEARLY    FINISHED    AND    READY    FOR    LAUNCHING 


THE    OUTSIDE    OF    THE    GREAT    SHED    IN    WHICH    AN    ATLANTIC    LINER    IS    BUILT 
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THE  PROUD  SHIP  THAT  HOLDS  ITS  HEAD  HIGH 


THE    IMMENSE  HEIGHT   OF   THE    MODERN    FLOATING    PALACES    IS    ^lcAKLY    REALISED    FROM    THIS    PICTURE 

OF  THE   OLYMPIC  STANDING    IN   THE    SHIPYARD.      FROM    THE    KEEL    OF  THE    OLYMPIC    TO    THE    TOP   OF 

THE     FUNNEL     IS      175   FfcET.     AS     HIGH     AS    A     FIFTEEN-STOREY     BUILDING 
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THE  OLYMPIC   PREPARES  FOR  ITS  GREAT  DAY 


ON    THE    LEFT    THE    MEN    ARE    REMOVING    THE    LOGS    FROM    BENEATH   THE   SHIP:    AND   ON  THE  RIGHT 

IS   THE    CORD    WHICH.    WHEN    CUT,    WILL    MOVE    CERTAIN    MACHINERY    AND    RELEASE    THE    SHIP 
P     r  !  I-  '  I  II 


THE    FINAL   PREPARATION    FOR    LAUNCHING     DRIVING    WEDGES    BENEATH    THE   SHIP  TO   LIFT  IT   BODILY 
FROM    THE    BLOCKS    ON    WHICH    IT    HAS    BEEN    BUILT 
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THE     GREAT    SHIP    TAKES     THE    WATERS 


,/tMPIC    is    sliding     down     into  THE    SEA.    QVER-THE     -WAYS."  WHICH    HAVE    BEEN 
MAut     SLIPPERY    WITH    THOUSANDS    OF    DOLLARS'     WORTH  ■  OF    GREASE     AND    SOAP 


THE    GREAT    SHIP    REACHES    THE    SEA.     AND     IS    READY     TO     RECEIVE     HER     MACHINERY    AND     FITTINGS 
Many  of  tlie  l)hotogiaph.s  in  thc^e  lia£;i;s  wtrc  obtaiiit-l  I'V  tin-  i  oll^l<.■^\■  n)  Mcs^^ts.  liar  land  and  WollT,  and   of  Mc^his.  >\win,  lluntiT, 

and  Ku.h.iuUi'n.  -inphuildci.s. 
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THE    LADYBIRD    HUNTERS   IN   THE   MOUNTAINS 


MULES  DRAG  THE   LADYBIRD  HUNTERS   UP  THE    PINE-CLAD  SIDES    OF  THE    STEEP  SIERRA   NEVADAS,  AND 
HERE  THE  MEN  GATHER  THE  LADYBIRDS  IN  MIlLIONS  WHEN   THEY  ARE  EAST  AS.EEP 


A    MIGHTY   ARMY    FAST   ASLEEP 


HOW    HUNDREDS    OF    MILLIONS    OF    LITTLE    RED    SOLDIERS 
ARE    CAPTURED   AND   SET   FREE   TO   FIGHT   FOR   MANKIND 

ONE  OF  THE  MOST  WONDERFUL  TALES  IN  THE  WORLD 


LAST  autumn  a  pretty  little  ladybird 
settled  down  for  her  winter  sleep 
in  the  mountains.  She  slept  a  much 
shorter  time  than- usual,  for  the  warmth 
of  sprinj^,  apparently,  came  very  early 
in  the  year.  V^ery  strange  and  mys- 
terious was  the  place  in  which  she  found 
herself.  It  was  pitch-dark,  like  a  sort 
of  deep  underg^round  tunnel.  But  far 
away  was  a  faint  gleam  of  light;  and, 
still  rather  drow^sy  from  her  sleep,  the 
ladybird  began  slowly  to  crawl  down 
the  dark  passage  towards  the  far-off 
gleam.  As  she  advanced,  the  light 
naturally  grew  brighter.  This  made 
l\er  in  turn  feel  livelier,  and  she  hurried 
forward  as  fast  as  her  little  legs  would 
carry  her. 

By  this  time,  many  other  ladybirds 
in  the  strange  and  unknown  dark  place 
were  struggling  to  get  out  into  the  light. 

There  were  hundreds  of  thousands  of 
them  ;  but  the  passage  grew  so  narrow 
that  at  last  they  were  able  to  move  only 
in  single  tile.  In  bustling  along,  they 
shook  from  their  feet  and  wings  the 
earth  and  moss  in  which  they  had  been 
sleeping,  so  that  they  were  nice,  clean 
little  creatures  when  they  came  to  the 
end  of  the  passage. 

Our  ladybird  took  her  place  in  the 
long,  thin  red  line,  scrambling  along 
witli  all  her  might.  But  wlien  she 
reached  the  edge  of  the  track,  and  was 
about  to  come,  j(^yful  and  radiant,  into 
the  warnr  light,  an  accident  occurred. 
The  passage  ended  in  a  blank  precipice, 
and,  pushed  forward  bv  her  comrades, 
the  ladybird  tumbled  through  tiie  air. 
Naturally,  she  stretched  out  her  wings, 
and  she  alighted  without  damage  on  the 
top  of  a  great  heap  of  other  ladybirds. 

"  vShut  down  the  passage  for  a 
.ninute,"  said  a  human  xoice.  "This 
one,  I  think,  makes  up  the  box. 

The  fact  was  that,  in  running  from 
their  strange  prison  towards  the  light 
at  the  end  of  the  passage,  the  ladybirds 
went  into  a  counting  machine  j:)Iaced 
immediatelv  under  the  hole  through 
which    the   lisjht    had   shone   into   their 


prison-house.  Pouring  down  into  the 
scale  in  a  stream  of  bright,  flashing  little 
bodies,  they  were  counted  and  put  into 
boxes,  about  one  foot  square  and  eight 
inches  deep,  to  be  sent  to  the  farmers  of 
California.  The  sides  and  the  end  of  the 
box  were  made  of  thin  boards,  but  the 
top  and  the  bottom  were  of  wire  netting, 
so  that  the  little  ladybirds  could  obtain 
plenty  of  air  on  their  journey. 

When  the  ladybirds  have  been  cleaned 
and  packed  into  boxes,  they  are  sent  to 
sleep  agan.  This  is  done  by  putting 
them  into  a  wintry  cold  room.  The 
coldness  makes  them  drowsy,  and  they 
soon  settle  down  in  quiet  slumber.  It 
is  sometimes  five  months  before  they 
are  brought  into  a  warm  room  and 
allowed  to  awake.  All  this  time  no  food 
is  given  to  them.  So  they  are  the 
hungriest  creatures  in  the  world  when 
the  California  State  Insectary  sends 
them  to  the  fruit-growers  of  the  Imperial 
Valley  and  other  places  in  the  country. 
There  are  about  33,000  of  them  in  a  small 
box,  and  when  the  farmer  receives  them 
his  face  beams  with  happiness.  If  thev 
come  in  the  evening,  he  goes  out  at 
once  with  his  box  of  ladybirds.  Hurry- 
ing into  his  fields  and  orchards,  he 
opens  the  box  and  allows  the  hungry 
little  things  to  escape  from  their  long 
imprisonment.  Away  they  go  in  a 
cloud,  thinning  out  and  scattering  in 
the  warm  evening  summer  air. 

"  I  reckon  I  shall  ha\e  a  good  harvest 
this  year,"  says  the  farmer,  as  he  returns 
to  his  house  for  supj^er.  "  I  have  let 
the  ladybirds  out,  and  I  fancy  there 
won't  be  many  plant-lice  left  on  the 
farm  to-morrow  night." 

And  there  are  not.  The  pretty  little 
ladvbird  is,  in  her  wav.  as  tierce  and 
terrible  a  creature  as  a  tiger.  She  is  an 
insect  of  prey,  swift,  eager,  and  raven- 
ous. Happily,  she  does  not  like  fruit 
or  greenstutt.  She  lives  entircHv  on  the 
small  plant-lice  of  California,  which  are 
somewhat  similar  to  the  green-llies  that 
do  such  damage  to  the  rose-trees  ot  (ireat 
Britain.      Now,  these  plant-lice  are  the 
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plagiie  of  the  Califomian  farmer.     They  eat 
up  his  melon  beds  and  liis  cucumber  beds, 
and  turn  his  apple  and  pear  orchards  into 
wastes     of     blighted     trees.     The     melon- 
growers   of    the    Imperial    \'alley   used    to 
lose  millions  of  dollars   in   produce  every 
year    tli  rough     the       --- 
attacks     of    plant -lice. 
In  vain  did  they  spray 
their      growing      plants 
with     all      the     poisons 
science  could  invent  for 
the   destruction    of    the 
green  pest.     The  insects 
could  not  be  kept  down. 
They     came     suddenly, 
and  would  ruin  a  field  in 
three  or  four  days.    The 
only  possible  way  of  get- 
ting rid  of  them  was  to 
burn  the  vines  they  had 
attacked. 

Such  was  the  state  of 
things  when  the  men  of 
science  at  the  California 
State  Insectary,  in  Capi- 
tol   Park,     Sacramento,  tips   of 
thought  of  the  pretty  little  ladybird.     In  the 
warm  climate    of   California    the    ladybird 
awakes  from  her  winter  sleep  in  January. 
In   the   natural   order   of    thmgs   she   flew 
down    from    the   mountains  just    in    time 
to   prey   upon   the   plant-lice    before  they 
had      begun 
their     work     of 
destruction      on 
the    vines     and 
fruit  -  trees      in 
the     valleys 
below.     But  the 
Californian 
farmers      h  a  \"  e 
altered      the 
natural  con  di  - 
tions  of  agricul- 
ture, and,   by  a 
new    system    ot 
watering  and 
cultivation,  they 
bring  their  vines 
fully  out  in  .\])ril 
and    May.     The 
phmt-lousi'  now 
waits   till    its 

sujiply  of  food  is  ready,  and  then,  in  enor- 
m.ous  multitudes,  it  sets  to  w(;rk  and  devours 
the  juices  of  the  growing  plants,  crumj^ling  u)) 
anrl  withering  tlie  leaves,  like  a  sort  of  blight. 

The   result   of  this  change  in   seasons   is 
that   the   plant-lice   are   no  longer  kept    in 
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check  by  their  natural  enemy,  the  lady- 
bird.    For    months    the    hungry    ladybird 
has  been  winging  her  way  over  field  and 
orchard    seekmg    lor    tier    prey,    but    the 
plant-lice    have    been    so    few    that    the 
ladybirds  have  nearly  all  died  of  starva- 
tion   by    the    time    the 
farmers  need  their  help. 
The    plant  -  louse    feeds 
away,    with    no   one    to 
disturb  it  at  its  feast,  and 
then  it  begins  to  repro- 
duce enormous  numbers 
of    young    ones.      In    a 
few  days  whole  fields  of 
cantaloupes,      cabbages, 
cauliflower,     and     other 
Vegetables,  and  large  or- 
chards of  prunes,  apples, 
and  pears,  are  completely 
ruined,  causing  a  loss  of 
millions  of  dollars.      In 
one  cantaloupe  field  alone 
one    liundred     acres    of 

healthy  green  vines  were 

LADYBIRDS   CROWDED  TOGETHER  ON   THE   destroyed    by   plant-licc 
^,n.    ^.  -TWIGS  j^  tfjj-ee  days. 

The  evil  became  so  great  at  last  that  some 
years  ago  the  University  of  California  and 
the  State  Commission  of  Horticulture 
api:)ointed  Mr.  E.  K.  Carnes  to  study  the 
problem  of  the  plant-louse.  After  exaniining 
the  widespread  damage  done  by  the  pest,  Mr. 

Carnes  told    the 
farmers     and 
fruit  -growers 
that   they  could 
j^reserve     their 
cro])s  bv  collect- 
ing la(lyl:)irds  and 
setting    them   to 
work    on    the 
fields.     The 
growers   laughed 
at     the    man    of 
science.    There 
were     not      suf- 
ficient   ladybirds 
in     tJK!      I'nited 
States,    t  h  e  y 
said,  to  clear  the 
fields    antl    or- 
chards    of      the 
])ests.     J'>ut    Mr. 
Carnes,   who    is    tlie   sn])erint(;ndent    of   the 
Stale  Insectarx',  knew  what  lie  was  talking 
about.      I'^)i'   months    he    had    studied    the 
]a<l\hir(l.       He    liad    earetiillv    watched    her 
(hinim   all    the   stages   of    hei'   life,    and    he 
was  certain  that  she  was  a  wonderfulh' good 
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mother,  bringing  into  the  world 
every  season  a  swarm  of  a 
hundred  and  fifty  young  chil- 
dren. She  was  careful  that 
they  should  be  well  j^rovided 
for.  When  she  found  that 
plant-lice  were  abundant,  she 
laid  her  eggs  one  by  one,  so 
that,  when  the  baby  ladybird 
was  born,  it  could  find  its  food 
without  having  to  struggle  with 
its  brothers  and  sisters.  Know- 
ing all  this,  the  superintendent 
felt  certain  that  if  he  could  get 
some  ladybirds  among  the 
insects  in  April  and  May,  the 
work  of  keeping  d(nvn  the  pest 
would  be  accomplished. 

So  he  made  arrangements  foi 
studying  the  winter  habits  of 
the  little  friends  of  the  farmer. 
It  was  already  known  that 
small  groups  of  ladybirds  were 
to  be  found  sleeping  in  winter 
on  the  high,  snow-clad  moun- 
tains of  California.  Mr.  Carnes 
resolved  to  see  if  all  the  little 
creatures  flew  away  from  the 
warm  valleys  to  the  cold,  white 
peaks  when  the  turn  of  the 
year  came.  Taking  with  him 
two  ex])erienced  lield  men,  he 
began  a  long  and  wide  search 
over  the  mountain  heights. 

Clambering  over  the  rocks  and 
wading  deep  in  the  snow,  and 
shovelling  away  into  the  earth, 
he  found  that  the  ladybirds 
really  did  fly  u})  to  the  moun- 
tains for  their  winter  sleep. 
For  he  discovered  large  (quan- 
tities of  them,  fully  grown,  but 
motionless  and  shnnberiiig, 
securely  hidden  undei"  moss  and 
leaves  and  pine-needles,  with  a 
deep  covering  of  snow  aboxe 
their  winter  ([uarters. 

Two  or  three  bagiuls  of  the 
sleeping  little  creatures  wcMe 
carried  back  to  the  Insect  a  ry 
in  the  town  of  Sacramento, 
and  all  that  winter  Mr.  Canu's 
was  busy  making  experiments 
with  them.  Some  he  woke  up 
from  their  slumbers  by  putting 
them  in  a  warm  room.  Sonu' 
lie  allowed  to  wake  u])  uatui- 
ally  in  Januarx',  and  tl\'  oxri- 
till'  cit\'  to  tin'  tieKls  an( 
orchards     where     few     or     no   -iHh  ladybiki 
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-1  plant-lice  had  yet  appeared. 
•  Most  of  the  ladybirds,  however, 
i  were  placed  in  large,  dark,  icy- 
cold  chaml>ers,  around  which 
ran  freezing  currents  of  chemi- 
cals. Of  course,  sufficient  air 
was  admitted  to  enable  the 
insects  to  breathe  as  comfort- 
ably as  they  did  beneath  the 
frost  and  snow  of  the  high 
mountains,  and  the  coldness 
was  so  adjusted  as  to  corre- 
s|xjnd  with  the  weather  on  the 
wintry  mountain-tops. 

The  little  slee}Xirs  had  no 
idea  of  the  strange  adventures 
that  had  come  to  them ;  it  was 
all  like  the  dream  ot  a  ladybird, 
but  it  was  true,  and  the  lady- 
bird didn't  know.  What  Mr. 
Carnes  N\ished  to  find  out  was 
whether  he  could  keep  the  lady- 
birds in  a  healthy  comfortable 
sleep  through  the  hot  spring- 
time, when  the  sun  bums  with 
a  trojncal  splendour  in  the  Cali- 
fornian  valleys.  Millions  of 
dollars  depended  on  the  result 
of  his  experiment  with  the 
})retty  insects,  to  whom  most 
of  us  have  at  one  time  or 
another  said  : 

Ladybird,     ladybird,     fly    away 

home, 
Your  house   is  on  fire  and  your 

children  all  gone. 

In  this  case,  the  house  of  the 
ladybird  was  frozen,  instead 
of  being  set  on  fire,  and  she 
was  asked  not  to  fly  away,  but 
to  stay  asleep  until  a  telegram 
arrived  from  the  lm}UM"ial  \'alley 
saying  that  tlie  plant-lice  were 
devouring  the  crops. 

To  the  great  joy  of  Mr. 
Carnes,  the  experiment  was  en- 
tirely successful.  Winter  passed 
awav  and  spring  came  on,  and 
the  ladybirds  continuetl  to 
sleep  in  the  cold-storage  rooms  ; 
ami  it  was  found  that,  even 
when  tliey  had  been  kept  in 
their  cold  slumber  for  seven 
and  a  half  months  after  their 
usual  waking  time,  they  jumjxMl 
up  out  of  their  slee)')  as  \igorous 
and  as  li\el\'  as  e\er.  It  was 
([uite  t'asx' to  arouse  them,  hoi 
MATE   ^i^    ^1"^    '^'^'    ^^    ^''^    room  \\as 
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gradually  made  warmer,  they  shook  off 
their  drowsiness,  and  were  most  eager  to 
go  in  search  of  the  wicked  and  destructive 
plant-lice. 

So  the  great  danger  was  completely 
avoided.  What  had  happened  was  that 
the  farmers  had  changed  their  season  by 
methods  of  their  own,  and  had  found  out 
their  mistake  too  late;  the  plant-lice  had 
the  orchards  to  themselves  because  the  lady- 
bird came  too  soon.  Now  the  ladybirds 
were  to  be  caught  in  millions  and  kept  asleep 
till  they  were  needed,  so  that  the  ladybird 
season,  too,  was  changed  to  suit  the  farmers. 
Even  Mr.  Carnes  had  been  half  afraid  of 
the  effects  of  keeping  the  ladybirds  sleeping 
without   food  for  some  months  after  their 


THE     LADYBIRD     HUNTERS    WITH     A     DAY'S    CAPTURES 

natural  period  of  awakening.  All  that  the 
little  creatures  had  to  live  on  was  the  store 
of  nutrition  with  whicli  they  had  plumped 
out  their  tiny  bodies  during  their  feasts 
of  the  previous  year.  All  the  time  they  slept 
they  were  (hawing on  this  reserve  of  strength, 
and,  until  an  e\])erimcnt  was  made,  it  was 
impossil)lr  to  foretell  if  they  would  sur- 
vive a  long,  artificial  sleep,  added  to  their 
ordinary  winter  slumbers. 

Happily,  they  did  so,  and  the  super- 
intendent of  the  State  Insectary  sent 
the  good  news  to  the  farmers.  "  In  the 
coming  spriUL,'."  Ik-  told  the  anxious 
growers,  "  the  Inscrtarv  will  l)e  able  to 
j)rovide    \ou   with    IcuUhirds    b}-  the  ton."      ; 
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It  was  a  bold  prophecy,  but  it  has  been 
more  than  fulfilled,  for  the  Insectary  at 
Sacramento  now  ships  crates  upon  crates 
of  ladybirds  to  practically  every  coun,ty  in 
the  State  of  California.  Growers  of  every 
kind  of  plant  liable  to  attack  by  plant-lice 
now  apply  regularly  for  an  army  of  their 
little  friends,  and  the  trees  in  cities  and  the 
plants  in  public  and  private  gardens  are  all 
protected  by  little  red  policemen  with 
sheathed  wings. 

All  this  has  led  to  the  creation  of  a  great 
and  strange  industry  centring  in  the  State 
Insectary.  On  the  first  of  November  every 
year  a  band  of  field  men  goes  exploring  in 
the  mountains.  There  they  hunt  for  sleep- 
ing colonies  of  ladybirds.  The  sleepers  are 
usually  found  among  pine- 
neetUes  on  sunny,  well- 
drained  mountain  slopes, 
close  to  a  foaming  torrent 
of  running  water.  The 
sleeping-places  are  high  up 
in  the  wild  mountains, 
and  the  men  who  look  for 
them  have  to  work  hard, 
and  are  continually  ex- 
posed to  dangers. 

In  the  early  ])art  of 
November  only  a  few 
ladybirtls  are  discovered. 
They  are  the  first  arrivals, 
which  for  some  reason  or 
other  have  sought  their 
winter  cpiarters  before  the 
usual  time.  K\en  now  the 
people  living  on  the  moun- 
tains refuse  to  believe 
Mr  Carnes  when  he  tells 
them  that  all  tlie  lady- 
birds sleep  through  the 
winter  under  the  great 
snowy  heights. 

"  Nonsense  !  "  say  the 
mountain  settlers.  "  We  use  our  own  eyes, 
and  we  know.  They  only  come  up  the 
mountains  early  in  the  spring." 

The  field  men  merely  smile  at  these 
people,  and  continue  their  search  for  the 
sleeping  })laces.  Tlie>'  have  nothing  to 
guide  them  but  a  new  kind  of  sense  that 
has  gradually  been  born  of  exiterience. 
They  can  at  once  tell  where  LulylMrds  are 
likely  not  to  be,  and  b\'  this  means  they 
save  themselves  the  troul)le  of  scouting 
over  a  great  deal  of  unjjroductive  territory .' 
When  at  last  they  discover  a  colony,  they 
dig  into  the  pine-needles  and  moss  and 
leavt's  ;  and  from  ])ast  experience  they  are 
al)le    to    estimate    how    many    pcjunds    the 
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colony  will  yield  when  all  the  ladybirds 
still  flying  about  the  valleys  have  come 
to  their  sleeping-places.  Mr.  Games  has 
found  that  the  early  arrivals,  when  they 
nestle  down  in  their  winter  quarters,  give 
off  a  scent  which  attracts  all  the  other 
ladybirds  that  are  seeking  for  a  shelter. 
Once  a  colony  is  started,  it  grows  in  number 
with  astonishing  rapidity. 

The  field  men  are  only  concerned  to 
find  the  beginnings  of  each  colony.  They 
then  draw  on  a  card  a  little  map  of  the 
spot,  and  cut  marks  on  the  neighbouring 
trees.  On  the  back  of  the  card  the  scout 
states  the  probable  number  of  ladybirds  that 
will  join  the  colony,  and  the  conditions 
of  the  place,  and  any  other  information 
likely  to  be  useful  in 
the  depth  of  winter,  wlien 
the  real  work  of  collecting 
ladybirds  by  the  ton  is 
undertaken.  The  work  of 
scouting  extends  to  many 
of  the  mountainous  dis- 
tricts of  Northern  Cali- 
fornia, until  sufficient 
colonies  of  ladybirds  have 
been  located. 

The  real  work  of  col- 
lecting starts  late  in  De- 
cember, and  continues  till 
late  in  February.  T  h  e 
held  men  again  go  into 
the  mountains,  and  set  up 
a  central  camp,  from  whicli 
()]:)erations  are  conducted. 
They  are  provided  with 
jilenty  of  thick  clothing, 
lieavy  gloves,  and  rubber 
shoes,  for  they  are  e.xj^osed 
to  the  severest  cold,  and 
must  tram])  long  distances 
through  deep  snow.  When 
practicable,  a  mule  is  taken 
along  from  tlie  camp  to  carry  the  ladybinls, 
two  men  usually  working  together,  and  with 
fairly  good  fortune  they  will  collect  from 
5<)  to  loo  pounds  of  lad\-l)ir<ls  in  a  dav. 

The  insects  arc;  l)ulk\'  in  pi()|)ortion  to 
their  weight,  and  a  mule  cannot  ver\'  well 
carry  nunc  than  1.25  pounds  of  them. 
More  otteii,  however,  the  colonies  are  so 
inaccessible  and  so  far  otf  Ironi  the  momi- 
tain  trails  that  th<'\-  are  carried  In-  the 
field  nieir  themselves  into  caniji,  slung  in 
sacks  o\-ei"  tlieir  shouldiMS.  Thi'  trails  in 
the  hi^h  Sierra  aic  usualK'  so  steep  and 
the  tooting  so  i)recarious  that  riding  is 
dangerous,  and  the  men  gent'ralK'  prefer 
to  go  on  foot.     If  a  saddle  mule  be  taken 


on  such  an  expedition,  it  is  allowed  to 
go  first,  and  the  field  men  get  the  animals 
to  pull  them  up  the  steep  slopes  by  hanging 
to  their  tails. 

As  the  colonies  are  buried  beneath 
several  feet  of  snow,  it  would  not  be 
possible    to   find   them    but   for   the   maps 

{jreviously  made  on  the  card.  The  col- 
ectors  have  to  travel  over  trackless  wastes 
among  the  mountain  peaks,  making  bridges 
across  swollen  streams  by  felling  trees.  In 
many  cases  they  find  themselves  taking  a 
sudden  ice-cold  bath,  with  two  heavy  sacks 
of  ladybirds  hanging  round  their  necks  and 
the  camp  miles  and  miles  away.  From 
the  camp  the  ladybirds  are  sent  to  a  rail- 
way   station,    and    there    the    colonies    of 
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insects,  still  fast  asleep  in  the  sacks, 
are  awakened  ami  attracted  down  a 
passage  into  a  countir.g  machine.  It  is  a 
brief,  strange  awakening,  tor  almost  at 
once  the  ladyl)irds  are  jxicked  in  dr\-  litter 
in  airv  l)oxes  and  sent   to  sleej)  again. 

l'"or  six  months,  or  less,  the  sleei)ing 
huhlMrds  havt'  to  be  kept  in  a  state  of 
suspended  animation,  so  the\'  are  sent 
trom  the  moimtain  jiackingdiouse  to  a 
large  cold-storage  idoni  in  Sacramento. 
The  air  nuis<  \->v  kept  cold  and  slighth' 
moist,  and  the  \'entilation  must  be  perlect. 
h'rom  April  to  June  m  each  \ear  lettt'rs 
and  telegrams  arri\-e  from  faiiuers  asking 
for  supplies  of   Iadyt)irds.      The   boxes  are 
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then  taken  out  of  the  cold-storage  rooms, 
and  by  the  time  the  farmer's  little  friends 
arrive  by  express  delivery  at  the  farms 
they  are  awake  and  hungry,  and  eager  to 
attack  the  plant-lice.  In  the  spring  of 
191 2  many  millions  of  the  pretty  creatures 
were  despatched  to  farmers  in  various 
parts  of  California,  and  the  result  was  an 
unusually  abundant  harvest  of  melons, 
plums,  apples,  pears,  vegetables,  and  garden 
produce.  Already  the  Californians  are 
wild  with  delight  and  full  of  gratitude 
for  the  services  performed  by  their  little 
winged  protector.  Nothing  that  the  science 
of  man  can  invent  is  as  g(X)d  for  the  cnps 
as  the  victory  of  the  ladybird  over  the 
destructive  plant-lice. 

It  is  expected  that  next  wmter  the  work 
of  re-collecting  the  ladybirds  will  be  much 
less  troublesome,  for  Mr.  Carnes  has  been 
studying  the  wintering  liabits  of  the  little 
creatures,  and  has  discovered  many  won- 


The  fact  is  that  ladybirds  have  a  distinct 
smell — strong,  but  not  displeasing.  They 
can  sometimes  recognise  one  another  half 
a  mile  off,  merely  by  the  sense  of  smell. 
And  as  the  places  they  have  slept  in  the 
winter  before  still  retain  somewhat  of  the 
odour  of  their  little  bodies,  they  make  at 
once  for  these  spots  when  they  finish  their 
journey  on  the  wind  to  the  mountain  peaks. 
The  smell  saves  them  the  trouble  of  searching 
for  a  safe  and  comfortable  sleeping-place. 

Most  of  the  ladybirds  are  young  and 
inexperienced  creatures,  born  that  season 
in  the  valleys.  They  have  no  knowledge 
whatever  to  guide  them  in  their  migration 
to  the  northern  heights.  It  is  simply  their 
strange  rcs})onsiveness,  first  to  the  wind, 
and  then  to  the  smell  of  the  ancient  winter 
quarters  of  their  race,  that  leads  them  to 
pass  the  winter  in  the  same  spot  as  their 
dead  ancestors.  Then,  in  the  ordinary 
way,  they  would  all  wake  up  at  the  same 
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CAPTURED     LADYBIRDS 


DOWN     FROM     THE     MOUNTAINS 


(lerful  tilings  about  them.  He  now  knows 
wliy  they  go  up  into  the  mountains  to 
rest,  and  what  bnngs  them  together  in 
colonies  to  sleep.  It  apjx-ars  that  in  the 
autunm  a  strong  and  steady  current  of 
wind  sweeps  through  the  valleys  of  Cali- 
fornia, and  then  rises  up  the  slopes  of  the 
northern  mountains.  The  winds  siu'ge  u]) 
the  ravines,  which  form  a  kind  of  funnel 
l)eIow  the  summit  of  the  snow-clad  heights. 
It  is  at  the  end  of  this  funnel  that  tons 
of  ladybirds  are  found  sleej)ing  beneath 
the  snow.  They  tia\-el  on  the  wind,  thus 
saN'ing  themselves  the  labour  of  making 
long  jouineys  1)\'  wing  power  alone  ;  and 
when  the  currents  of  air  clasli  and  eddy 
together  in  the  mountain,  the  la(l\l)ir(ls 
alight  and  search  for  their  winter  beds. 
Mr.  Carnes  and  his  liel])ers  can  tind  these 
beds  now  almost  as  well  as  the  lad\i)ird  can. 
He  has  collected  seven  million  ladybirds  in 
a  spot  where  not  a  single  one  was  \isible. 


time,  and  fly  to  their  old  feeding-ground  in 
the  southern  valleys  ;  l)ut  here  the  new 
ladyl)ird  hunters  arrive  upon  the  scene, 
and  carry  them  off  to  their  new  world. 

Mr.  Carnes  has  followed  them  in  their 
returning  flights  for  ten  miles  down  the 
ravines.  The  air  was  filled  with  a  cloud 
of  swifth'  moving  ladN'birds,  so  dense  that 
it  was  ver\-  annoying  to  l)e  among  them. 
Many  of  the  little  fixing  creatures  coukl  not 
get  out  of  the  way  ;  they  struck  against 
Mi-.  Carnes  and  alighted  U])on  him,  covering 
him  with  their  little  red  bodies.  He  was 
\ery  glad  when  the  ravine  ojx^ned  out  and 
gave  them  more  room  in  which  to  fly. 
Vet  this  strange  e\i)erit'nce  shows  that 
there  are  enough  ladvbirds  wintering  in 
the  mountains  of  Northern  California  to 
look  after  all  the  fi(;lds  and  orchards  of  the 
American  farmer.  In  a  few  years  the  de- 
structive plant-lf)Use  will  be  entirely  kept  in 
check  by  the  little  red  policemen  with  wings. 
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^  WINTERSCENE  IN  THE  SIERRA  NEVADA  MOUNTAINS,  WHERE  THE  LADYBIRDS  ARE  CAPTURED  FAST  ASLEEP 

g.  O  11.  C.  While  Co. 


THE    LIVING    LIGHT    OF    THE    OCEAN    DEPTHS 


No  iii.in  has  t)'<Mi  ro  thf  d'-pth";  of  ttK-  ot.jaii  in  which  such  strange  creaturps  as  these  live;  hnt  we  know  that   the  beds  o( 
tlie  seas  are  often  ilhuiiiiud  hke  the  streets  of  a  city  at  uight  by  tiie  phospiiorescent  fishes  which  hve  in  these  great  depths. 
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WHAT     IT 


A  PEEP  INTO  THE  EDGE  OF  A  KINGDOM 
OF  UFE  WHICH  NO  MAN  HAS  EVER  SEEN 

15      LIKE     MILES     DEEP     IN 


THE     SEA 


r^AN  you  imagine  a  creature,  not  as  big 
as  a  man,  easily  supporting  on  its 
body  a  weight  equal  to  twenty  railway 
trains  loaded  with  iron  bars?  It  seems 
impossible  that  such  a  creature  can 
exist.  But,  as  a  matter  of  fact,  there 
are  millions  of  such  creatures.  At  the 
seaside  this  summer  we  may  peep  into 
the  edge  of  the  strange  and  marvellous 
kingdom  of  life  where  they  dwell. 

We  may  peep  into  just  the  edge  of 
this  kingdom,  but  there  are  men  living 
who  explore  the  breadths  and  depths  of 
this  vast  home  of  unseen  life.  Looking 
at  it  from  the  shore,  the  sea  does  not 
seem  to  be  very  mysterious.  Few  per- 
sons would  ever  guess  that  the  wide, 
blue  surface  of  foaming  water  conceals 
a  weird  and  wonderful  country  of  life, 
the  realities  of  which  far  surpass  our 
wildest  dreams — or  nightmares.  We 
know,  of  course,  that  there  are  fishes 
and  other  creatures  swimming  about  the 
underworld  of  water;  but  what  we  can 
see  of  the  ocean,  as  we  lean  over  the 
side  of  the  l)oat  or  stand  by  the  edge  of 
the  shore,  does  not  tell  us  anything  about 
the  real  kingdom  of  the  sea. 

Slowly  men  are  exploring  the  depths, 
but  even  the  diver  cannot  catch  a 
glimpse  of  the  country  of  mystery  which 
is  buried  beneath  the  waves.  No  diver 
has  ever  been  able  to  descend  more  than 
two  hundred  and  eighty-eight  feet  below 
the  sea-level;  yet  the  ocean  is  in  places 
six  miles  deep.  Man  has  scaled  the 
skies,  and  mined  for  miles  into  the  earth, 
but  the  deep  sea  checks  him.  No  diver 
has  yet  descended  more  than  ninety-six 
yards  below  the  weaves — ninety-six 
yards  out  of  ten  thousand — and  even 
tills  little  journey  into  the  water-world 
is  full  of  peril.  The  first  man  to  go 
down  to  a  great  depth  was  a  gunnery 
instructor,  in  the  British  Navy,  named 
C^itto.  At  the  end  of  a  scries  of  diving 
experiments  n  ade  in  jqnf),  he  dived  two 
luin<h-e(l  and  ten  feet,  and  was  the  first 

'  "I'Viij^lu,  Kjih,  by   1  he  .Viiialyuiuan.-d  I'lcsb.  g3 


man  who  saw  the  sea  at  such  a  depth 
and  lived  to  tell  the  tale.  And  to  go 
down  this  short  distance  he  had  to  be 
protected  with  a  metal  helmet  and  a 
metal  breastplate,  to  keep  his  lungs  free 
to  breathe.  Air  was  pumped  down  to 
him  by  six  sailors,  and  it  was  forced 
through  a  tube  that  extended  under  the 
waves  and  entered  the  diver's  helmet. 
A  dress  of  thick  rubber  and  leather  kept 
out  the  heavy  sea-water. 

He  had  a  terril)le  struggle  to  get  back 
alive,  for  his  life  line  became  entangled 
at  the  bottom  of  the  sea.  and  he  had  to 
grope  around  for  twenty  minutes  before 
he  got  it  clear.  It  took  an  hour  and  a 
half  to  draw  him  slowly  back  to  the  sur- 
face, for  great  care  had  to  be  taken  to 
accustom  him  gradually  to  the  atmos- 
phere which  we  breathe.  Lieutenant 
Damant  then  went  down  to  the  same 
depth,  and  this  remained  the  record  for 
diving  for  several  years. 

But  in  19 1 5,  an  American  submarine 
met  with  an  accident  at  Honolulu, 
while  under  water,  and  did  not  come 
again  to  the  surface.  Divers  were  sent 
out  to  find  her.  and  one  of  them,  named 
Frank  Crilly.  went  down  to  where  she 
lay  tw^o  hundred  and  eighty-eight  feet 
below  the  surface  of  the  sea.  He 
reached  her  in  fixe  minutes,  but  it  took 
a  hundred  and  fi\e  to  draw  him  safely 
back  again.  Later,  one  of  his  fellow 
divers,  a  man  named  Laughlin,  dived, 
but  his  life  line  became  entaiigled  at 
two  hundred  feet,  and  Crilly  dived  again 
and  brought  him  up.  The  life  line  is 
the  line  by  which  a  diver  is  let  down 
into  the  sea  and  if  it  is  entangled  it  is 
impossible  to  bring  him  back  to  safety. 
The  submarine  was  raised  to  the  surface, 
and  the  daring  deeds  of  these  divers 
rc])resent  the  utmost  that  has  been  done 
in  exploring  on  foot  below  the  \\a\-es. 

Plow  little  we  •should  know  about  the 
land  I  111  which  we  li\e  if  we  could 
not  clinilj  hiijher  tlirui  niiietv-six  wards 
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above  the  sea-level !  An  ordinary  hill, 
barely  tiiree  hundred  feet  high,  would  be  a 
region  of  mystery  to  us.  We  should  not 
know  what  went  on  in  plains  that  now 
seem  quite  flat  to  us,  though  they  lie 
often  a  considerable  distance  above  the 
ordinary  surface  of  the  earth.  The  great 
mountains,  sometimes  rising  neai"ly  six  miles 
into  the  sky.  would  be  far  beyond  the  range 
of  our  knowledge.  We  should  be  compelled 
to  live  in  the  lowest  valleys  and  beneath  the 


maoBM 

DIVfcRS   AT    WORK    ON    A    WRECKED    SHIP    FROM    WHICH    BARS    OF    GOLD    ARE 
BEING    SUCKED    UP    BY    AIR 

cliffs  of  the  seashore,  and  no  doubt  we 
should  be  inclined  to  think  that  no  form  of 
life  could  exist  in  tlie  places  where  we  our- 
scl\  es  could  not  hve. 

That  i-i  what  the  wist^sl  men  of  science 
ii^ed  to  thuik  about  the  underworld  of 
water.  W'e  .dl  know  how  heavy  even  a 
|i:iil  of  watei-  is.  P)Mt  let  us  tr\'  to  imat,Mne 
1  he  weiizht  ol  the  .\tlantic  ( )cean  at  a  (le|)th 
lit  two  and  a  hall  niile^  I  W'itli  two  and  a 
h.dl    niile:^   ot    water    ab(ne    our    heads    we 


should  be  not  merely  flattened  out  hke  a 
pancake,  but  ground  to  powder.  On  every 
inch  of  our  bodies  there  would  be  a  pressure 
of  two  and  a  half  tons,  so  that  the  force  of  the 
water  weighing  upon  us  would  be  enormous. 
Now,  we  shall  understand  the  impos- 
sibility of  explorers  going  down  to  great 
depths  if  we  remember  that  a  column  of 
water  two  an^  a  half  miles  high  would 
instantly  produce  a  curious  kind  of  crush- 
ing effect  on  the  human  body.  Some 
time  ago  a  man  ol 
science  conducted 
some  deep-sea  ex- 
periments to  ascer 
tain  the  pressure  of 
water  at  the  depths 
of  the  ocean.  He  filled 
a  glass  tube  with  air, 
sealed  it  down, 
wrapped  it  in  thick 
flannel,  and  put  it  in 
a  thick  copper  tube. 
Tiny  holes  were  made 
at  the  top  and  bottom 
of  the  tube,  so  that 
the  water  might 
enter  ;  and  then  the 
tube  was  sent  down 
into  the  sea  to  a 
depth  of  twelve  thou- 
sand feet.  When  it 
was  drawn  up  again, 
it  was  found  that  the 
copper  wall  of  the 
tube  had  been  flat- 
tened by  a  terrific 
force,  and  the  glass 
was  reduced  to  a  fine 
powder  which  shone 
like  snow.  So  rapid 
and  violent  had  the 
pressure  been  that  the 
water  had  not  time 
to  rush  through  the 
holes  at  both  ends  of 
the  copper  case.  It 
had  merely  smashed 
the  copper  tube  in, 
anti  ground  the  gl  i^s  to  jwwder  by  a  side- 
ways pressure.  Tims  it  was  discovered  that 
the  pressure  on  each  im  h  ot  the  body  of  an 
animal  living  at  the  l)ottom  of  the  Atlantic 
is  about  twenty-five  times  greater  than  the 
power  of  a  railway  engine. 

That  was  what  these  explorers  found  with 
the  tul)es  the\"  sent  down  in  j)lace  oi  the 
bodies  the\'  could  not  take  down,  and 
naturalK'  our  men  of  seieiiee  thou,t.,dit  that 
no    form    of    hie    could    exist    under    such 
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conditions  as  these.  Nobody  took  any  in- 
terest in  what  went  on  in  the  deep  seas,  and 
all  these  regions  of  our  globe  were  regarded 
as  dark  and  empty  deserts  of  water  in 
which  nothing  living  could  endure.  It  was 
supposed  that  fishes  and  crabs  bred  only  in 
fairly  shallow  seas,  and  that  when  they  swam 
about  they  kept  to  the  upper  layers  of  sea- 
water.  It  was  apparently  certain  that  an 
ordinary  tisli  would  be  smashed  to  death 
and  ground  to  powder  if  it  swam  down  as; 
deep  as  the  glass  tube 
in  the  copj)er  case. 
Moreover.  it  was 
known  that  no  sea 
plants  grew  at  a 
greater  depth  than 
nine  hundred  feet 
below  the  waves.  This 
is  the  limit  at  wliich 
the  light  of  the  sun 
stops  in  the  water. 
Very  often  the  light  of 
the  sun  cannot  pierce 
as  far  as  this.  But 
when  the  sea  is  very 
smooth,  and  the  sun 
is  very  strong,  and  the 
sky  is  free  from 
clouds,  there  is  a  faint 
glimmer  six  hundred 
yards  below  the 
waves.  No  light  or 
heat  from  the  sun 
travels,  however,  into 
the  cold,  dark  ocean 
depths,  iuul,  owing  to 
the  absence  of  life- 
giving  light,  there 
is  no  seaweed  on  the 
floor  of  the  deeper 
seas. 

This  was  another 
argument  in  favour  of 
tlie  view  that  all  the 
deeper  ])arts  ot  the 
great  ocean  were 
nuTely  a  cold,  black, 
sik-nt,    emj)ty    region 

ol  desolation,  h'or,  as  we  know,  all  animal 
lite  is  (k'})endent  on  the  foodstuffs  storcnl  up 
by  gri'cn  j)lants,  and  the  power  that  plants 
[lossess  of  building  up  their  footlstiiffs 
(K'piMuls  on  the  i)resence  of  the  green  coloiu"- 
iug  Diattcr  in  them,  which  needs  siuilight  in 
ordri"   to   do   its  work. 

W'lu'ie  tluTc  is  no  sunlight,  s;ud  every- 
body, there  could  be  no  j)laut  life  ;  and 
where  there  is  no  plant  lite  there  could 
lu;    no  animal    lite  ;    so    beyond   the    depth 


of  si.K  hundred  yards  the  ocean,  with  its 
enormous  pressure  of  water,  must  be  utterly 
uninhabitable. 

But  a  strange  thing  now  came  to  the  aid 
of  the  explorers  of  the  ocean  bed.  In  i860 
a  telegraph  cable  in  the  Mediterranean 
broke  at  a  depth  of  7200  feet  ;  and  wlien 
the  broken  ends  were  raised  up  it  was 
found  that  the  cable  was  overgrown  with 
sea  animals  in  an  astonishing  variety  of 
forms.     At  7200  feet  the  floor  of  the  sea  is 


SOME 


OF    THE    CURIOUS    INSTRUMENTS    SENT     DOWN     INTO     THE     DEEP    SEA 
TO    BRING    UP    LIVING    THINGS 

bl.icker  than  night,  and  freezing  cold;  yet 
it  was  seen  that  animals  were  able  to  li\'e 
with  tons  of  water  crushing  down  on  tluMU. 
and  with  not  a  ray  of  sunlight  to  grow  plants 
for  them  to  feed  on. 

Heie,  then,  was  a  strange  and  m\sterious 
thing,  and  men  ot  science  set  out  on  war- 
ships from  Mngland  and  .\mrnca  to  explore 
the  wondt'itul  kingiiom  ot  lite  m)  un- 
e.\'{)ectetlly  leN'e.iled. 

Of  course,  no  diver  could  descend  to  the 
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ocean  depths,  for  he  would  have  been 
crushed  to  death  by  the  awful  pressure  of 
wattT  long  before  he  reached  the  Iwttom. 
The  onlv  wa\-  of  exploring  the  deep  seas 
was  to  let  ilown  nets  and  iron  hooks,  and  try 
to  drag  \\]i  some  of  the  things  living  in  the 
underworlds.  The  explorers  also  devised 
nian\'  instruments  which  would  record  the 
ct)iuiitions  ol  life  in  tlie  abysses  of  the 
ocean — instruments  for  measuring  the  cold- 
ness of  the  deej)  sea-water,  and  wonderful 
bottKs  which  opened  when  they  touched  the 
bottom  and  idled  themselves  full  of  the 
water  tlu-re.  then  closed  up  tightly  so  that  the 
water  .It  liiL'lR'r  levels  coukl  not  enter.    The 


beautiful  life.  In  some  places  the  deep  sea- 
floor  is  covered  with  a  tall  growth  of  branch- 
ing stems,  often  eighteen  feet  long,  of  a  pale 
lilac  colour  and  a  wild  fairy  radiance.  It  is 
not  a  plant,  but  a  grouping  of  animals  that 
grow  together ;  it  is  called  a  polyp.  Fhis  hv- 
mgwheatfield  waves  to  and  fro  in  the  slow, 
chill,  tidal  current,  glowing  with  soft, 
suffused  light,  and  sparkling  and  flashing 
at  the  slightest  touch.  Now  and  then  it 
breaks  into  avenues  of  \kivid  brightness, 
which  indicate  the  path  some  ftsh  has  taken 
through  this  region  of  enchanted  loveliness. 
Blind,  red,  crab-like  forms  crawl  in  and 
out  of  the  strange  undergrowth.    But  many 


TWO    OF    THE     STRANGE     PHOSPHORESCENT    FISHES    THAT    LIVE    OVER    A    MILE    DEEP    IN    THE    SEA 

nfi>  wtTT  ni.ulc  HI  >onifwiiat  the  same  wav. 
( ))>ciiiiii,^  as  lhr\-  toiiclu'd  the  bottom,  thev 
i1m-.i1  uji  a>  MM  111  as  t!i('\'  wen'  raised  a  ioot 
oi  t\\M  liiin  the  tl<)(ir  ot  tlie  si-a.  scj  that  the 
aiiim  lU  lak'-ii  m  thcM-  nets  could  not  ha\'e 


of  the  creatures  living  in  this  sunless  world 
oi  water  not  only  iiave  e\cs,  but  shine  with 
an  inner  radiance.  Tiicre  are  lixing  stars 
with  a  green,  scintillating  light  ;  sea  snakes 
with  a  white  electric  flame  ;  lobsters  pouring 
'\   m  lial!-wa\'  hi-lween  the  ocean  bed  and      from  their  teelers  a  cloud  of  bhie  splendour  ; 

and  creatures  Hke  little  lighthouses  sending 
out  red,  N'ellow.  and  green  flashes.  There 
are.  indeeil,  nunads  ot  little  tonus  of  Ide 
that  carrv  snull  natur.il  lani|)>  about  with 
them  as  they  wander  in  the  awful  darkness 
of  the  deep  sea. 

Only  twelve  hundrt-d  x'ards  btMieath  the 
level  of  our  shores  lies  this  land  of  life,  in 
which  main'  li\'ing  things  emit  a  soft  and 
loveh'  radiance.     The  tislu-s  tiiere  are  often 


tlir  s;il  tai  r. 

.Man\    \(ai>   wcie 
•A'W    klllL'diiiu  I  it  lite  1 
and    111    -tiid\uig    tli( 
t  hat     WtTr    <li>(  (i\-fi'ei 
\i-\\  \  i-.il  -  \\  e  ha\e  • 
Welld     and     IlialNr 
(Jllltr   '1'  1^1-    to     U->. 
e\'es   li\-    1  \i<-   gatr^ 

ncb.-^  co^ci  ■-  !t  :    It 


[H-nt  in  exploring  the 
\'  such  means  as  these, 
inarwlloiis  creatures 
e-i,  and  witliin  the  last 
litained  a  clear  idea  of  the 
mu^  count  rv  which  lies 
\'-t  i>  >hut  off  from  our 
it  d-',ith.  f-Lternal  dark- 
K  viT\-  cold.   \"et   full  of 
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quite  different  from  those  that  our  fishermen 
catch  in  shallower  waters.  There  is,  for 
instance,  a  kind  of  sea  salmon  which  has  a 
line  of  natural 
lamps  running 
down  the  length 
of  its  body. 
Another  dark 
black  fish  has  two 
rows  of  red  lights 
running  from  its 
head  to  its  tail,  and 
a  hundred  tiny 
lamps  on  its  back 
and  sides.  This  fish 
must  be  able  to  see 
very  clearly  its 
way  through  the 
strange  and  inky 
black  world  of  the 
ocean  abyss.  Some 
fishes  carry  their 
lamps  at  the  end 
of  dangling  fibres  ; 
in  others  the  cen- 
tres of  light  are 
placed  behmd  the 
eyes  or  on  the  head 
and  shoulders. 

One  of  the  most 
beautiful  of  all 
these  strange  crea- 
tures of  liglit  is  a 
kindofbri.  lie-star, 
which  was  caught 
by  iron  hooks  sent 

down  into  three  thousand  feet  of  water 
has  been  called  the  glory  of  the  seas.   A  star- 
shiiped  creature  with  long  ;iinis.   it   has  a 


DIVERS    RECOVERING    TREASURE    FROM    A    WRECK 

It      of  it    is  transformed 


brilliant      green 
radiance,  spark- 
ling     at     tilt' 
centre  in  a  da// 
ling    l)laze,    ami 
then       shooting   E 
first    along    one   IT'* 
arm    and     then   ^ 
along      another. 
Soinetiincs      the 
wliolc  outlini'  of 
tins    mar\clloiis 
fish  is  l)nlliantl\' 
lighted  u[)  with 
strange,       wild. 
and        beautiful 
green     tlanies. 
Jhere    are    al>o 
gigantic      cuttle 
enormous  length,   inos'ing 
animated    iin'\\()rks  ;     an( 


WHAT 

fishes. 


terrible  shapes  of  flaming  life  haunt  these 
black,  icy  waters  of  the  underworld.  It  is 
possible  that  the  floor  of  the  ocean  is  as 
bright  as  the  sur- 
face of  a  lake  on 
a  cloudless  summer 
night,  and  that  in 
places  the  abyss  of 
the  sea  is  like  a 
city  street  with 
the  lights  ablaze. 

The  explorers 
declare  that  in 
some  parts  the 
floor  of  the  sea  is 
covered  with  mil- 
lions of  little  crea- 
tures that  shine 
like  glow  -  lamj)S, 
and  the  discoveries 
that  have  been 
made  in  this  direc- 
tion are  among  the 
most  interesting  of 
all.  When  we 
make  light  by 
burning  coal,  or 
gas,  or  chemicals, 
or  b\-  passing  a 
current  of  elec- 
tricity through  the 
filaments  of  a 
lamp,  we  waste 
n  e  a  r  1  y  all  the 
energy  in  heat ; 
oidv  a  verv  little 
nto  light.  But  the 
phosphorescent  light  of  deep-sea  creatures — ■ 
like    the     light  of    a    glow-worm  ^is  made 

wi  t  hoii  t  an\" 
waste  whate\er 
in  heat.  It  is 
pure  light  ;  and 
a  huge  fortune 
awaits  the  man 
who  can  dis 
cowr  tlie  w.i\ 
to  make  light  in 
this  way.  riii'se 
creatures  of  t  he 
sea  ha\e  a  secret 
w  huh    WtMlld   l)r 

Worth  nnllion> 
to  us  who  \\\( 
on  land.  l{\"eii 
some  sharks  ai( 
;il)le  to  Ii^Iit  \i\ 
sea  with  a  w  hiti.- 
aiul  heatless  radiance.  (frtain  t^laihls  m 
their  skin  gi\'e  t)tu  a  stick\'  substance,  and  it 


TMt    WORLD    lb    LIKE    AT    THE    BOTTOM    Oh    THh    SEA 

With       suckers     of     their  path  through  the  dee] 
g  about    like    Inige 
tit  her  weird  aiul 
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is  this  substance  that  makes  them  a  shape 
of  hviiij^  tiro.  It  is  doubtful,  however,  if  the 
shark  ever  jXTU't  rates  to  the  deep  ocean  beds, 
and  it  is  \n  the  deep-sea  tishes  that  the 
orj^^.m  of  ht,'ht  is  best  developed.  It  often 
forms  a  sort  of  eye.  or  a  series  of  eyes,  that 
sliine  like  a  luw  of  bull's-eve  lanterns. 


hard  struggle  to  see  what  was  going  on 
around  him,  for  he  has  now  an  enormous 
pair  of  eyes,  each  provided  with  four 
thousand  facets.  He  is  a  terrifying  kind  of 
animal,  but  very  intelligent.  The  crabs  and 
lobsters  of  the  deep  seas  have  much  more 
intelligence  than  the  fishes. 


NEW     WAY     OF     EXPLORING     THE     OCEAN     BED     AND     RECOVERING     LOST     TREASURE     FROM     WRECKS 
Til'-  ixplor»;rs  ko  down  a  tube,  five  feet  wide,  to  a  kind  of  diving  bell,  fitted  with  a  powerful  searchlight. 

Ihc  red  (NO  of  the  deep-sea    fishes  are 
■lA    <iiriiiii>.       riioM'    down    in    tlie   great 


al)yv-,.->  li;i\(  ^iiii't lines  unromnionlv  big 
(■\r^  ,tii(l  sMiiii  tii!ir>  ;f>t()nishingly  small  eyes. 
\'.rv  trw  li:!\v  1.,-t  ihrir  si^ht.'as  tishes  do 
tii.it  li\-c  111  uii'i'  i-r..uii(l  lakes  and  streams 
ijid  p.i--^  thrir  liir  111  tMt.tl  darkness.  One 
riab-likc  cn-.ttuiv  (  r.iuliim  ;tt)oiit  the  sunless 
dc]>tlis  ol   the  (iccin  s.Tin>   to   ha\-e   had  a 


Perhaps  we  have  noticed  that  when  a 
glow-worm  is  ahinned  she  puts  out  the: 
green  light  at  her  lad.  In  this  wa\'  she 
often  manages  to  escape  Irom  her  enemies. 
It  is  verv  likeK'  that  inaiu'  of  the  curious 
light-bearing  creatures  ot  the  oreau  deeps 
have  a  similar  power  ot  tiiiiuiiL;  out  their 
lamps  when  a  foe  flashes  uj)on  thein  horn  a 
distance.      Thev   are  tlien   left   m  absolute 
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darkness,  yet  it  is  necessary  for  them  to  move 
out  of  the  way,  and  know  where  they  are 
going  to.  So  we  find  that  some  of  the  fishes 
of  the  abyss  have  develojKHl  very  sensitive 
organs  of  touch.  Their  fins  have  grown  into 
long  feelers,  and  by  means  of  these  they  are 
able  to  tell  from  the  movement  of  the  water 
what  is  happening  around  them.  The  crabs 
and  lobsters  living  miles  below  the  foam  and 
wash  of  the  waves  also  possess  remarkably 
long  feelers.  Some  of  them  liave  legs  like 
stilts,  which  enable  them  to  walk  about  the 
thick,  grey  oo^e  of  the  ocean  bed.  Another 
weird  feature  of  the  crabs  and  crayfish  of  the 
deep  seas  is  their  manner  of  protecting 
themselves  against  attack  by  means  of  long 
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spines  that  grow  out  of  their  shells  and  make 
them  look  like  g  gantic  hedgehogs. 

Little  is  yet  known  about  tlie  means  l)y 
which  the  creatures  of  tlie  ocean  abysses  are 
able  to  withstand  the  enormous  })i"essure 
of  tlie  water  in  which  they  live  and  move. 
The  explorers  who  liave  found  them  out 
have  not  yet  solved  the  mysteries  of  their 
origin  and  life.  All  that  is  clearly 
known  is  tliat  none  of  the  fish  of  the  shallow 
seas — herrmgs,  salmon,  codfish,  antl  so  on 
— can  witlistand  a  great  weight  of  water, 
for  when  they  are  put  into  an  experimental 
tank,  and  when  the  water  in  this  tank  is  com- 
pressed by  a  steam-engine.  the\'  fail  into  a 
swoon,    and  do  not  recover  if  the  pressun- 

8U 


is  maintained  for  any  length  of  time.  All  the 
fish  of  the  deep  sea,  however,  have  very 
curious  bones.  They  are  thin  and  soft,  and 
some  are  sinewy  fibres  rather  than  bones. 
No  doubt  this  makes  their  bodies  more 
elastic  than  those  of  ordinary  creatures, 
and  {oerhaps  it  is  this  elasticity  that  helps 
them  to  live  under  a  weight  of  hundreds  of 
tons  that  would  crush  to  powder  most 
other  creatures. 

But,  though  the  inhabitants  of  the  ocean 
abysses  are  able  to  live  under  an  enormous 
load  of  water,  they  are  liable  to  extra- 
ordinary accidents.  If,  in  searching  for  food, 
they  rise  a  considerable  distance  above  the 
floor  of  the  sea,  the  gases  of  their  swim- 
ming bladder  expand,  and 
they  become  lighter.  Up  to  a 
certain  point  the  muscles  of 
their  bcjdies  can  fight  against 
this  strange  tendency  lo  go 
floating  upwards ;  and  the 
deep-sea  fish  that  has  not 
completely  lost  control  of 
itself  can  win  its  way  back  to 
its  home  in  the  dark,  cold, 
heavy  water.  But  if  it  travels 
too  far  towards  the  world  of 
sunlight,  its  muscles  are  not 
strong  enough  to  drive  the 
l)ody  down.  The  fish  con 
tinues  to  swell,  and  is  gradu- 
ally killed  in  its  long  and 
strange  voyage  to  the  surface 
of  the  sea.  Thus  the  deep- 
sea  fishes  are  exposed  to  a 
danger  that  comes  to  no  other 
animal  in  tlie  worUl — the 
danger  of  tumbling  upwards  ! 
That  such  accidents  do  occa- 
sionalU'  occur  is  shown  by 
the  fact  that  some  unknown 
kinds  of  fish,  now  known  to 
be  (leejvseu  forms,  were  found 
floating  dead  on  tlie  level  of  the  ocean 
long  l)efore  men  dreamed  tiiat  life  could 
exist  at  such  a  dei)th. 

The  great  prot)lem  which  has  perplexed 
the  explon-rs  of  the  deep  seas  for  man\' 
yi.-ars  is  tlie  ([uestion  of  how  lite  is  main- 
tained so  far  below  the  watt-rs.  What  do 
the  creatures  of  the  abyss  feed  upon  ?  It 
is  clear  that  they  cannot  keep  up  life 
iiu'it'K'  1)\"  eating  each  other,  for  this 
wouki  mean  that  the  biggest  would  eveiitu- 
allv  swallcnv  <ill  the  rest,  ami  then  die  of 
starvation  because  there  w.is  nothing  more 
to  eat.  .Ml  animal  life  must  havi'  plant 
life  to  feed  on.  This  is  as  true  of  the  wild, 
strange  ;inim.ils  of  the  tleej)  as  of  the  cattle 
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of  our  pastures.  But  we  have  seen  that 
no  ordinary  plants  can  grow  in  the  sunless 
underworlii  of  water.  How,  then,  is 
animal  life  maintained  there  ?  A  few 
years  ago  no  man  was  able  to  answer  this 
question  properly,  and  it  was  not  until 
great  progress  had  been  made  in  the  study 
of  those  invisible  forms  of  life  known  as 
microbes  that  the  secret  of  the  ocean  abyss 
was  fulh'  revealed. 

When  a  sailor  is  voyaging  across  the  sea, 
he  may  think  he  is  sailing  through  an 
almost  barren  waste  of  waters.  But  he  is 
actually  floating  over  the  richest  territories 
of  the  earth,  and  beneath  his  ship  is  a 
wealth  of  life  more  abundant  than  the 
most  luxuriant  forest.  Below 
his  feet  may  be  miles  of  water, 
and  every  cupful  teems  with 
life  I  Nothing  living  may  be 
visible,  yet  every  yard  of  the 
upper  sea  contains  boo  m.illion 
living  things.  The  greater 
number  of  these  invisible 
shapes  of  life  are  microbes, 
microbe  being  a  (ireek  word 
tliat  means  small  life.  There 
are  many  learned  names  for 
these  microbes,  and  it  is  often 
ditticult  to  distinguish  one 
kind  from  another.  Some 
microbes  are  little  animals, 
andotliers  are  little  plants,  but 
many  are  lialf-way  between 
plant  and  animal.  And  in 
some  strange  wav  a  great 
numl)er  of  the  real  plant 
microl)es  can  ino\e  about  as 
it  they  were  actually  anipials. 
Thev  iM)ss('ss  tiny  iiair-like, 
(pii\ering  things,  and  by 
means  ot  these  they  row  about 
the  seas.  It  would  be  amazing 
to  se(^  a  cal)l)age  or  a  rose- 
busli  get  up  and  walk  about  a  garden,  l)ut  it 
1-^  still  more  ama-^ing  to  find  that  the  very 
loui-st  lonii  (it  j)l;int  life,  a  thing  much 
simpler  th.iii  a  tin\-  seed,  can  travel  through 
the  seas  1)\-  nie;ins  of  little  oars.  Some  of 
these  little  nio\'ing  i)lants  are  so  small 
that  the\-  escaiie  through  the  finest  net, 
aii<l  some  cannot  be  seen  at  all  under  the 
most   powerful  iiiicrosco|)c. 

1  houi:h  these  li\-iii^  pl.ints  are  rovers, 
ever  ino\'in,i:  throu^li  the 
thiiiL,'  about  tht-ni  is  their 
hou--rs  toi'  t  liein-^elves.  '1' 
thein>eKcs  >!iel]>  of  the 
pattern,  sliel]>  so  small  that  if  you  look 
at    a   glass   of   sea-water   containing    many 


of  them  the  water  seems  quite  empty  and 
clear.  These  minute  plant-cells,  which 
build  shells  for  themselves  out  of  fine 
minerals  floating  in  the  sea- water,  are 
known  as  diatoms.  They  are  really  a  kind 
of  seaweed.  One  of  these  diatoms,  living 
in  the  mud,  has  a  shell  fashioned  like  a 
tiny  double-stemmed  lx)at,  and  can  travel 
about  from  place  to  place  by  means  of 
some  power  quite  unknown.  Hundreds  of 
men  of  science  have  spent  years  in  studying' 
these  tiny  seaweeds,  which  seem  to  be 
moving  shell  animals,  but  are  really  only 
plants  :  but  no  explorers  of  the  seas,  and 
no  student  of  ocean  life,  has  found  out 
by  what  power  they  can  move. 


ONE    DIATOM.    MAGNIFIED    OVER    A    QUARTER    OF    A 


MILLION    TIMES 


sea,   an   amazing 

[)ower  of  building 

hey  build  around 

most     beautiful 


Now,  it  is  these  diatoms  which  make 
the  sea  a  pasture.  They  are  to  the  fishes 
and  animals  of  the  ocean  what  the  grass 
is  to  the  cattle  in  the  fields.  The\'  live 
in  the  surface  waters,  where  thev  can  use 
the  sunlight  in  building  up  their  bodies. 
They  are  like  littk'  chemical  factories, 
employing  the  heat  and  light  of  the  sun  in 
making  food  from  the  minerals  dissolved 
in  sea-water.  They  multipK'  at  an  as- 
tonisliingl\-  rapid  rate,  and  when  tlu'y  die 
their  lx)dies  fall  into  the  (lei)ths  ot  the 
ocean  and  provide  food  for  the  animals 
there.  There  is,  in  fact,  a  continual  rain 
of  diatoms  falling  from  the  sunn}'  surface 
waters  on  to  the  dark,  cold  l)ed  of  the  sea. 
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This  rain  of  food  seems  to  be  greatest  in  the  explorers  of  the  sea.  But  all  the  won- 
the  early  spring  and  in  the  autumn,  and  ders  of  the  deep  are  not  yet  known.  Man, 
it  is  very  likely  that  in  these  two  harvest     withhis  rough  instruments,  has  only  explored 

the   fringe   of   the   mysterious 

kingdoms  of  the  deep  ocean. 

It   is  very  likely  that  strange 

and  weird  monsters,  too  large 

to  be  caught   by  the  explorers' 

nets,    live    in    the    uttermost 

abysses    of    the    water- world. 

Perhaps  one  of  them  will  get 

out  of  his  depth  some  day  and 

tumble  upwards  in  the  path  of 

a  ship.     We  can  hardly  believe 

that  we  shall  ever  see  one  of 

these  monsters  alive.    For,  like 

the  other  deep-sea  creatures,  it 

would  kill  itself  if  it  attemptetl 

;   to  leave  its  home.  Being  made  to 

I   withstand  the  pressure  of  water 

;   miles  below  the   sea,  it   could 

'   not  rise  to  the  surface  and  live. 

l-ord  Tennvson  wrote  a  poem 

in  which,  long  before  we  had  our 

'    present  knowledge,  he  imagined 

,   what  the  bottom  of  the  sea  is 

'   like,  and  his  fancies  are  proving 

strangely  true.     In  his  poem  he 

included     the    kgcnd   that    a 

terrible    dragon     the    Kraken 

lives  in  tlie  sea-depths,  but  will 

never  be  seen  till  tlie  end  ot 

the  world,   when  the   seas  are 

dried  up. 

Will  man   ever    stand  alive 

in  an  ocean  ab\ss  as  far  below 

1   the  sea-level  as  Mount  l^xcrest 

is  above   it  ?     We  can   almost 

certainly    say     "  No,"     for    it 

would   need    a  submarine  with  a  wimlow 

strong  enough  to    resist    the   weight    ot    a 

mountain.     Man  will  go  on  inventing,   tin- 

CXploTLTS         will 

go  on  cliscovt'i- 
ing,  aiul  we  shall 
know  more  aiul 
more  ot  tlu' 
woiuk'is  oi  tlu- 
regions  ol  tlu' 
ik'plhs  ot  till' 
Sfa.  i^)Ut  iiexoi", 
j)t.'  r  ha  |)S.  will 
man  tliiig  wiiK' 
oiK'ii  tlu'Si'  gates 
lit  ile.ilh  and 
ilarkiifss  which 
hulc  troin  our 
i'\TS  the  won- 
ders ot  lite  m 
llu'  al)\ss. 


times  the  creatures  of  the 
gloomy  depths  rejoice  in  their 
way  and  find  their  mates  and 
marry. 

Besides  the  diatoms,  there 
are  many  other  microbes  in  the 
sea.  Some  of  them  are  tiny 
animals  with  shells  that  fall 
through  the  ocean  and  form  a 
thick  grey  dust  at  a  depth  of 
three  miles  below  the  waves. 
There  are  also  many  microbes 
which  have  no  shell,  and  some 
of  these  are  able  to  shine  in 
the  dark,  as  the  deep-sea  fishes  ^ 
do.  To  the  man  of  science  t  he 
strangest  and  most  wonderful 
of  all  these  microbes  are  those 
sometimes  brought  up  with  the 
ooze  of  the  abysses,  for  these 
marvellous  forms  of  plant  life 
have  no  need  whatever  of  sun- 
light, and  grow  best  in  the 
freezing  darkness  of  the  under- 
world. They  feed  entirely  upon 
the  icy  water  itself,  and  need 
no  air  or  heat  or  light. 

They  manifest  the  triumph 
of  the  spirit  of  life  over  all  the 
terrors  of  death.  Al)ove  them 
is  a  swaying  mass  of  water 
with  the  crushing  weight  of  a 
mountain.  Around  them  are 
eternal  darkness,  and  a  freezing 
tide  slowly  flowing  from  the 
ice-bound  seas  of  the  Poles. 
The  sun  is  nnles  awa\-  ;  and  miles  awav 
also  is  every  other  form  of  i)lant  life.  Yet 
in  the  cokl,  black  sea-water  the  miraculous 
microl)e  feeds 
itself  and  pro- 
duces IockI  lor 
the  animals  of 
the  al)\ss.  In 
some  cases  it 
also  ])rodnces 
sott  aii<l  lo\-elv 
light,  lor  lumi- 
nous niierobes 
ha\'e  been  toiind 
a  t  ho  u  sa  n  d 
\"ar(ls  below  the 
surface  ol  the 
sea. 

Such  ari'  some 
of  the  creatures 
discovered       1)\' 
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All  this  wonderful  knowledge  of  ocean 
life  belongs  to  the  science  of  oceanog- 
raphy, which  means  the  science  of  the 
ocean,  just  as  geography  means  the  science 
of  the  surface  of  the  earth.  Oceanogra- 
j)hv  is  a  department  of  geography.  It  is 
only  within  the  last  forty  years  that  much 
has  been  known  about  the  ocean  depths, 
for  it  is  only  since  that  time  that  machin- 
ery suitable  for  deeji-sea  dredging  has  been 
invented.  Now  by  means  of  beam-trawls, 
dredges,  tangle-bars,  and  many  such  de- 
vices, naturalists  or  those  men  who  ex- 
I)lore  the  ocean  bed,  can  obtain  living 
objects  or  their  bony  remains  at  the  depth 
of  even  three  to  four  thousand  fathoms, 
or  more  than  four  miles. 

A  beam-trawl  is  a  buoyed  line,  often  of 
great  length,  to  which  short  lines  with 
l)aited  hooks  are  attached  at  suitable  inter- 
vals. The  mouth  is  kept  open  by  a  beam. 
You  may  have  seen  a  dredge  scoop  up 
earth  and  rocks  in  a  river  where  the  chan- 
nel is  being  widened  or  deepened,  or 
where  an  excavation  is  being  made  for  the 
foundation  of  a  building.  In  a  similar 
manner  the  deep-sea  dredge  scrapes  up 
the  bottom  ooze  from  the  ocean-bed.  This 
kind  of  dredge  is  controlled  by  machinery 
on  board  the  shi])  to  which  it  is  attached. 
( )fteii  in  dredging,  a  tangle-bar  is  used  to 
sweep  the  floor  of  the  ocean  for  delicate 
forms  of  marine  life,  too  small  or  too 
fragile  to  be  obtained  in  ordinary  dredg- 
ing. The  bar.  which  is  supjxjrted  on  run- 
ners, drags  after  it  many  masses  of  hemp, 
like  our  tloor-moi)s,  arranged  one  after  the 
other,  and  these  entangle  the  more  minute 
and  delicate  forms  oi  marine  life  without 
injuring  them.  Many  different  kinds  of 
nets,  specially  made  fcjr  this  puri)Ose,  are 
also  used. 

.As  early  as  1839,  Sir  James  Clark  Ross, 
during  a  cruise  in  the  Antarctic  Ocean, 
successfulh-  sounded  the  greater  depths  of 
\]\v  ocean  with  ordinarv  sounding  lines 
and  heavy  weights  from  small  boats. 
These  sounding  lines,  which  were  a  mile 
long,  were  made  nf  stout  hem]).  Instead 
of  these.  ( 'ai)taiii  Matthew  I-'ontaine 
.Maury.  I'.  .^.  X..  intritdm-ed  a  ball  of 
>trMng  twine,  attaclied  to  a  camion  shut, 
wliieli  ran  it  mil  rapidlw  When  the 
bottom  was  reached,  the  twine  was  cut 
and  tlie  de]»tli  calculati'd  t'runi  tlie  length 
(if  vtring  left  in  tlie  liall  (Hi  hnard. 
.Maur\,   huwesei",   reali.-ed   that   the   surest 


l)roof  of  having  reached  the  bottom  was 
to  bring  up  a  sample  of  the  deposit.  In 
1854,  Lieutenant  J.  M.  Brooke,  U.  S.  N., 
invented  the  principle  of  using  a  heavy 
weight  on  the  sounding-tube  in  such  a 
way  that  when  it  struck  the  bottom,  the 
weight  was  released  and  left  behind, 
while  the  light  brass  tube  containmg  a 
sample  of  the  deposit  was  easily  hauled 
up.  From  that  time  on  deep  soundings 
were  recorded  more  frequently  and  more 
accurately  and  better  samples  of  the  de- 
posits were  obtained. 

The  "  Challenger  "  expedition  was  sent 
out  in  1872  by  the  British  government, 
under  the  direction  of  Sir  Wyville  Thom- 
son. During  a  voyage  of  four  years  the 
expedition  sailed  around  the  world  and 
made  continuous  observations  of  the  plant 
and  animal  life  at  all  depths  throughout 
the  great  oceans.  The  results  of  these 
observations,  which  were  written  by  Sir 
John  Murray,  one  of  the  chief  naturalists 
of  the  expedition,  laid  down  the  broad 
and  general  foundations  of  the  modern 
science  of  oceanography.  Sir  John  Mur- 
ray later  directed  several  other  expedi- 
tions for  marine  exploration  and  in  1910 
took  a  leading  part  in  the  expedition  on 
the  "  Michael  Sars  "  for  the  investigation 
of  the  North  Atlantic  Ocean.  For  his 
work  in  this  field  he  has  received  many 
honours  from  the  chief  scientific  societies 
of  the  world. 

About  the  same  time  as  the  "  Gial- 
lenger  "  voyage,  a  German  expedition  in 
S.  AI.  S.  "  Gazelle  "  made  very  extensive 
observations  in  the  South  Atlantic,  In- 
dian, and  South  Pacific  oceans,  and  the 
l\  S.  S.  "  Tuscarora  "  made  a  cruise  in 
the  North  Pacific,  sounding  out  lines  for 
a  jirojected  cable. 

During  the  ])ast  thirty  years,  nearly 
everv  civilised  nation  has  sent  forth  ex- 
])editions  for  (lee])-sea  exploration,  and 
during  the  past  fifteen  years  an  Interna- 
tional Commission  has  been  engaged  in 
directing  such  exploration  in  the  North 
and  Norwegian  Seas. 

.Mthough  our  knowledge  of  conditions 
in  the  great  ocean-basins  is  due  to  the 
combined  work  and  ol)servatioiis  of  a 
great  many  men  of  different  nationalities, 
we  owe  more  to  the  work  and  inspiration 
of  .Alexander  .Agassiz  than  to  anv  other 
man.  He  directed  three  expeditif)ns  in 
the   Atlantic   ( )cean   in    C  S.  S.   "  Blake," 
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and  then  in  the  Pacific  in  U.  S.  S.  "  Alba- 
tross." 

Alexander  Agassiz,  the  son  of  the  fa- 
mous naturalist,  Louis  Agassiz,  early  in 
life  began  the  study  of  oceanography. 
When  the  "  Challenger "  expedition 
reached  Halifax  in  1873,  Agassiz  visited 
the  ship  and  was  very  enthusiastic  over 
the  specimens  they  had  captured.  From 
his  previous  study  and  observation,  he 
was  able  to  teach  the  naturalists  of  that 
expedition  many  interesting  things  about 
some  of  the  specimens  that  had  puzzled 
them.  Since  that  time,  scientists  all  over 
the  world  have  considered  him  an  author- 
ity on  certain  forms  of  animal  ocean  life. 

His  explorations  in  the  West  Indies 
have  taught  us  more  about  that  submarine 
area  and  the  animals  inhabiting  it  than 
any  other  area  of  equal  extent  in  the 
world.  In  the  Pacific  expedition  he  veri- 
fied and  added  to  the  knowledge  already 
obtained  by  the  explorations  of  the 
"  Challenger  "  expedition. 

During  the  last  thirty  years  of  his  life 
Agassiz  became  greatly  interested  in  all 
coral  reef  formations  and  organised  many 
extended  expeditions  almost  entirely  at  his 
own  expense,  for  the  purpose  of  studying 
such  formations.  In  this  work  he  visited, 
explored  and  described  with  much  detail 
every  important  coral  reef  region  in  the 
world,  in  the  Atlantic.  Pacific  and  Indian 
Oceans.  He  travelled  more  extensively 
than  any  other  man  of  his  time,  all  with 
the  one  purpose  —  to  see  with  his  own 
eyes  the  varied  forms  which  these  gigan- 
tic and  beautiful  natural  structures  as- 
sume under  different  conditions.  When 
we  take  into  account  also  the  vast  amount 
of  time  spent  in  the  laboratory  in  study 
and  in  making  reports  of  his  observations. 
we  are  more  than  ever  impressed  with  his 
great  desire  to  add  to  the  sum  of  human 
knowledge  by  his  own  work  and  the  im- 
pulse he  could  give  to  others  imbued  with 
similar  spirit  and  desire. 

In  the  I'nited  States  ocean  exploration 
has  been  carried  on  chiefly  by  the  Bureau 
of    Fisheries,    which    was    established    in 


1 87 1.  This  bureau  is  especially  concerned 
with  the  problems  that  have  to  do  with 
the  production  and  protection  of  the  fishes 
used  for  food.  Besides  much  valuable 
work  which  has  resulted  in  the  increased 
supply  of  shad,  salmon,  whitefish,  cod, 
lobster  and  other  fish  food,  the  Bureau 
has  made  a  thorough  study  of  oysters, 
sponges,  and  seals. 

For  the  survey  of  oflfshore  fishing- 
grounds  and  the  general  exploration  of 
the  seas,  the  Bureau  has  had,  since  1882, 
the  steamer  "  .-Mbatross,"  which  was  espe- 
cially built  for  this  purpose.  It  is  said 
that  the  "  Albatross  "  has  contributed 
more  to  the  knowledge  of  the  life  of  the 
sea  than  any  other  vessel.  Previous  to 
the  cruises  in  the  Pacific,  under  the  direc- 
tion of  Agassiz,  it  was  engaged  for  sev- 
eral years  in  the  investigation  of  the 
fishing-grounds  of  the  Atlantic  Coast  of 
North  America.  Since  1907  the  vessel  has 
been  in  the  w^aters  surrounding  the  Philip- 
pine Islands,  where  a  special  study  of 
marine  life  is  being  made.  The  deepest 
sounding  made  by  the  "  Albatross "  is 
4,813  fathoms,  or  about  five  and  a  half 
miles.  The  greatest  depth  at  which  the 
vessel  found  life  was  4,173  fathoms,  al- 
most 4^  miles.  The  greatest  ocean  depth 
known  is  5.269  fathoms,  which  is  very 
nearly  six  miles. 

Work  similar  to  that  done  by  the  "  A\- 
batross  "  in  the  Pacific  is  conducted  by 
the  steamer  "  Fish  Hawk  "  on  the  .Atlan- 
tic coast.  During  the  sunmier  of  191 2.  a 
special  study  of  the  waters  of  the  (iulf  of 
Maine  was  made  in  the  C  S.  Fisheries 
Schooner  "  ( irampus  '"  under  the  direction 
of  Henry  1>.  Bigelow. 

I"or  the  study  of  the  specimens  obtained 
two  seaside  laboratories  have  been  estab- 
lished, one  at  Wood's  Hole.  Massachu- 
setts, and  the  other  on  a  small  island  near 
Beauftut.  Xorth  Carolina.  These  are  con- 
trolled by  tht  l-'ederal  government,  hut 
there  are  many  other  laboratories,  as  well 
as  vessels,  maintained  by  different  states, 
that  are  doing  most  valuable  wurk  in 
aihanciuL;  the  science  of  oceanography. 
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THE  DRAWBRIDGE   TO   ALLOW   THE    PASSAGE   OF  SHIPS  THROUGH   THE   GREAT  KNIGHTS    KEY  VIADUCT 


THE    LONG    KEY    VIADUCT,    WHICH    CROSSES    TWO    AND    A    QUARTER    MILES    OF   SEA 


^5?^_Ir' 


■;^^|/-     ^2' 


A     NEAR     VIEW     OF    A     TRAIN     PASSING    OVER    THE    LONG     KEY    VIADUCT 
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.  HOW    UNSEEN     HANDS    THROUGHOUT    THE     AGES   LAID    THE     FOUN- 
DATIONS    OF     THE    MOST    REMARKABLE    RAILWAY    IN    THE    WORLD 
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Among  the  smallest  of  living  creatures 
^^  man  finds  some  of  his  most  useful 
allies.  Tiny  animals  and  insects  work,  un- 
consciously, for  his  benefit.  But  perhaps 
there  are  not  many  more  astonishing 
stories  in  Nature  than  the  story  of  the 
little  coral  animals  of  the  coast  of  Florida, 
which  have  laid  the  foundations  of  a 
remarkable  human  achievement.  Tiny  soft- 
bodied  animals,  they  extract  mineral  sub- 
stances from  the  sea-water,  and  form  living 
skeleton  dwellings.  Millions  of  coral  polyps 
are  born,  labour,  and  die,  and  their  work  is 
carried  on  by  still  further  millions,  till  huge 
coral  formations  rise  from  the  beds  of  shallow 
seas.  The  work  of  these  coral  polyps  has 
made  possible  a  wonderful  American  railway 
which  has  lately  been  opened  to  carry 
trains  out  to  sea. 

The  purpose  of  this  railway  is  simply  that 
a  busy  man,  taking  his  seat  in  a  train  in 
Xew  York,  only  has  to  leave  that  train  once 
before  lie  reaches  Havana,  which  is  the 
capital  of  Cuba,  almost  two  thousand  miles 
away.  To  understand  what  that  means  we 
ought  to  peep  for  a  moment  at  the  map. 
We  see  that  not  only  must  the  American 
at  present  make  a  long  journey  by  land, 
but  cross  the  oj)en  sea.  Did  any  of  us 
ever  go  to  sea  in  a  train  ?  Well,  we  can 
all  do  so  by  travelling  on  this  new  rail- 
way, which  is  called  the  Florida  East 
Coast  Railway  hLxtension,  and  deserves  to 
be  known  as  one  of  the  greatest  wonders 
of  the  modern  world. 

From  the  point  at  which  the  railwav  goes 
out  to  sea  to  the  ])()int  at  wliich  the  line 
stops  is  a  distance  ol  I3()  miles.  Then  we 
have  the  oj^en  Florida  Strait,  across  which 
it  would  be  unsafe  to  build  a  railway. 
I  lere  there  is  a  lartj^c  ferr\  -boat  for  i^oods 
trains,  l)ut  the  ])asseni;ers  ali,^lit  from  the 
train  and  j;et  on  to  a  boat  which  takes  them 
to  Havana,  a  furtherdistanceof  ninety  miles. 

All  this  sounds  "frightfully  fa.scinating-," 
as  Wendy  says,  but  wliat  have  the  tiny 
polyps    to    do    w  iili    it  ?      Tliey    built    the 


foundations  of  the  railway  ages  and  ages 
ago.  The  busy  little  coral  animals,  building 
and  building  and  building,  raised  an  enor- 
mous number  of  islands  of  coral  from  below 
the  water  to  the  surface  of  the  waves,  and 
those  islands  serve  now  to  carry  the  lines 
for  the  new  railway.  Some  of  the  islands 
are  so  big  that  they  support  quite  a  good 
length  of  track;  but  their  use  generally  lies 
in  the  fact  that  they  are  built  close 
together,  so  the  engineers  have  been  able  to 
build  great  embankments  and  viaducts  to 
join  them  together,  enabling  the  train  to 
run  along  from  island  to  island,  as  com- 
fortably as  if  it  were  on  the  line  from  New 
York  to  Boston.  But  for  these  wonderful 
little  creatures  there  could  have  been  no 
railway  from  Miami  out  over  the  waters  to 
Key  West. 

Key  West  is  itself  on  one  of  these  islands, 
and  is  of  great  importance  to  the  United 
States,  for  it  is  a  naval  station  at  which 
ocean-going  vessels  call,  and  it  is  the 
nearest  naval  base  to  the  new  Panama 
Canal.  From  Key  West  to  the  coast  of 
Florida  we  have  a  chain  of  stepping-stones 
for  the  railway  which  the  coral  animals 
have  built.  We  have  all  seen  the  stepjiing- 
stones  which  are  set  in  the  course  ol 
shallow  streams  to  enable  us  to  cross  the 
water  without  getting  wet.  The  coral  islands 
serve  the  same  purj)ose  for  the  railway  ; 
but ,  of  course,  there  they  are  much  mori- 
important,  and  instead  of  one  or  two  pairs 
of  hands  being  required  to  do  the  work 
necessary  for  making  the  crossing,  this 
railway  has  cmjiloyed  3000  men  to  take 
advantage  of  its  stepping-stones,  ami  a  sum 
of  more  than  .$20,000,000  has  been  spent  to 
complete  the  scheme. 

As  the  railway  is  the  nio^t  wondi'iful 
of  its  kind  in  the  world,  we  can  i)rotital)l\- 
spend  a  lew  minutes  in  learning  how  the 
work  has  been  done  ;  lor  it  is  as  gooii  as 
a  fairy  story,  except  for  the  fact  that 
there  are  some  lerril)le  tragedies  to  tell 
in    connection    with  it. 
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Before  we  build  a  railway  we  have  to  get 
surveyors  carefully  to  plan  the  line ,  and 
the  surveyors  for  this  line  had  a  most 
difficult  task,  for  their  work  had  to  be  done 
at  sea,  and  often  they  had  to  erect  tall 
towers  on  which  to  place  the  instruments 
used  for  the  work.  Some  of  the  men 
engaged  in  the  work  got  lost  in  what. are 
called  the  Everglades.  This  is  an  area  in 
winch  there  are  thousands  of  little  islands, 
infested  with  swarms  of  fierce  man-eating 
alligators.  In  this  tract,  and  among  the 
many  coral  islands,  or  keys,  as  they  are 
called,  farther  out  from  the  coast,  men  lost 
themselves  for  days  at  a  time,  and  had  to 
l)e  sought  by  relief  expeditions  when  on  the 
brink  of  starvation  and  madness.  But  the 
surveying  was  finished,  as  all  things  are 
finished  when  determined  men  undertake 
the  work,  and  the  build- 
ing began. 

In  the  track  of  the 
railway  lie  forty  -seven 
islands.  Each  of  these 
is  matle  to  carry  a  lengtli 
of  the  railwa\'.  Hut  there 
are  varying  distances 
between  the  islands.  In 
some  cases  the  space  is 
only  a  few  hundred  yards, 
in  others  it  is  as  much 
as  six  miles.  Where  the 
distance  was  short  it  was 
easy  to  carry  the  line. 

All  that  the  engineers 
had  to  do  was  to  imitate 
the  coral  animals,  and 
build  up  from  the  bottom 
of  the  water  with  con- 
crete and  stone  and  steel. 
In  this  way  an  embankment  was  built 
joining  island  to  island.  The  embankments 
had  to  Ix'  raised  to  a  height  of  thirty  feet 
abovf  high  water,  and  the  bed  on  which  the 
track  crossL'S  the  viaducts  was  laid  at  the 
same  level.  Careful  examination  has  shown 
that  the  highest  waves  in  these  seas  do 
not  reach  more  iluin  twenty-five  feet  ; 
therefort-  tlie  track  is  live  feet  above  the 
to])  of  the  highest  wave. 

We  have  used  tli.'  word  "  viaduct,"  a 
word  meaning,  as  we  all  know,  a  bridge 
which  carries  us  a  distance  over  a  cluism. 
These  viaducts  are  used  for  tliis  railway 
where  the  distance  between  the  islands  is 
too  great  for  an  enibanknient  to  serve.  As 
We  have  si'eii,  tluTe  is  in  some  cases  six 
miles  of  sea  iKtwern  one  i^hind  and  the 
next.  Here,  in  some  cases,  the  engineers 
built  out  embankments  from  each  island  ; 
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then,  when  they  could  go  no  farther,  they 
joined  the  ends  of  the  two  embankments 
together  with  a  great  viaduct.  To  build 
these  viaducts  they  had  to  sink  dummy 
piers,  arched  in  shape,  and  force  down  into 
the  bed  of  the  sea  watertight  cofferdams, 
from  which  the  water  could  be  pumped 
out.  When  the  water  was  drawn  out, 
there  was  a  space  inside  the  cofferdams 
into  which  the  men  could  fix  great  rods  of 
steel.  Then  they  poured  cement  into  the 
cofferdams  and  allowed  it  twenty-eight 
days  in  which  to  set.  At  the  end  of  that 
time  they  drew  away  the  timber  frame- 
work, and  floated  it  off  in  barges,  and  there 
they  had  foundations  on  which  to  build  up 
the  l:)ed  of  the  railway. 

Although  the  distance  between  some  of 
the  islands  is  more  than  six  miles,  the 
engineers  found  that  by 
carefully  building  out 
their  embankments  they 
needed  in  some  cases  to 
bridge  distances  of  only 
one  or  two  miles.  Even 
this  is  a  big  jump  out 
across  the  sea,  of  course. 
But  one  of  the  viaducts, 
that  at  Knight's  Key,  is 
nearly  seven  miles  long. 
It  is  built  upon  185 
great  concrete  pillars  and 
arches,  and  is  one  of  the 
greatest  triumphs  of  this 
wonderful  railway.  But 
the  whole  distance  of 
tlie  railway  over  the  sea, 
including  islands,  em- 
bankments, and  viaducts, 
is  128  miles.  The  material 
used  in  it  is  enormous.  There  are  286,000 
barrels  of  cement ;  the  crushed  rock  used 
would  make  a  road  100  miles  long,  and 
one  yard  broad,  and  one  yard  high  ;  the 
sand  used  would  give  us  a  little  beach  60 
miles  long,  one  yard  high,  and  one  yard 
broad.  The  steel  rods  used  weighed  5700 
tons,  and  the  amount  of  wood  employed 
would  startle  a  timber  merchant. 

In  this  way  the  work  was  carried  out. 
On  the  islands  themselves  the  line  was  laid 
at  the  right  level  as  upon  any  ordinary 
railway  ;  for  the  small  gaps  between  the 
islands  embankments  were  sunk  in  the  sea ; 
for  the  greater  distances  embankments  and 
viaducts  were  called  into  existence.  When 
the  line  had  been  carried  out  a  distance  of 
loQ  miles  from  Miami,  the  engineers  built  a 
railway  station,  and  called  it  Marathon,  and 
they  built  a  dock  at  the  same  place.     Here 
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a  new  city  has  been  brought  into  existence, 
with  the  sea  all  round  il,  with  a  railway 
station  for  its  front  entrance  and  a  dock 
for  its  back  premises.  Ships  bring  things  to 
one  door  and  trains  carry  them  away  from 
the  other,  and  trains  run  all  the  way  from 
New  York  to  Key  West  and  Havana,  carrying 
merchandise  only,  and  taking  back  from 
Havana  the  loads  of  fruits  and  other  foods 
which  grow  abundantly  in  the  glorious  cli- 
mate and  teeming  soil  of  the  island  of  Cuba. 

To  complete  the  journey  from  Key 
West  to  the  capital  of  Cuba,  the  passenj^ers 
must  go  on  boa',  d 
ship, we  remember. 
The  ships  draw  up 
wheretheline  ends. 
There  are  railway 
tracks  on  board 
the  ship,  and  on  to 
these  the  freight 
trains  run.  Thev 
are  securely  fixed, 
and  away  they  go. 
The  trains  carry 
the  merchandise ; 
the  ships  carry 
the  trains.  Many 
people  hope  that 
some  day  similar 
steamers  will  carry 
British  trains 
across  from 
England  to  France 
and  will  also 
take  passengers, 
and  bring  back 
French  trains 
from  F"  ranee 
to  England  by  the 
like  means. 

The  Russians 
have  for  several 
years  been  in  the 
habit  of  carrying 
railway  trains  on 
ships  across  the 
great  Siberian  Lake  Ba.kal.  The  ship^  whicii 
carry  these  trains  of  the  Trans-Siberian  Rail- 
way across  that  large  inland  sea  were  built 
by  an  English  Compinw 

There  has  seldom  be(>ii  more  romance  in 
llie  makiii!^  ol  a  rail\va\-  than  in  the  makint; 
ot  this  one  which  we  aie  now  considerini,'. 
The  work  had  to  t)e  done  \"er\"  hir^eU'  Irom 
shi]-)s  and  boats.  .Ml  sorts  ol  \'ess(>ls  were 
emplo\'ed.  Theic  weit-  stt'am  tn^s.  hir^e 
steamer>.  lannches  ihi\'eii  t>\'  j.:a>olt'iU', 
boats  titted  np  with  cr.in«s  .md  cement- 
mixers  ;     there    was  a  great    lloaimg   \n\v- 
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driver  ;  there  was  a  floating  machine  shop  ; 
there  were  scores  and  scores  of  barges  and 
other  craft  for  carrying  material  ;  and  there 
were,  above  all,  the  houseboats  in  which 
the  workers  lived.  Of  these  latter  vessels 
there  were  fourteen,  each  one  being  the 
home  of  144  men.  The  white  men  lived 
on  these  houseboats  ;  the  negroes  lived  in 
little  wooden  houses  built  on  the  islands. 
These  islands,  which  the  coral  polyps  built, 
are  covered  with  glorious  palms  and  other 
vegetation  planted  by  nature.  In  one  of 
the  islands  the  engineers  discovered  a  man 

who  had  lived 
there,  like  a 
I'fobinson  Crusoe, 
all  alone  for  thirty 
years,  feeding  on 
fruit  and  fish  and 
birds.  The  food 
of  the  men  was 
taken  to  them 
by  the  railway 
company,  so  that 
they  should  lack 
no  comfort ;  and  a 
hospital  was  built 
lor  them  at  Miami. 
Tlic  one  thing  that 
the  men  could  not 
ha\-e  was  intoxi- 
cating drink.  Most 
ot  them  were  verv 
glad  of  this,  but 
some  of  the  black 
sheep  tried  to  get 
it,  and  boats carrv- 
ing  liquor  would 
steal  out  to  the 
w  o  r  k  s  ;  but  a 
special  guard  was 
kept  for  these,  and 
when  the  boats 
were  caught  their 
crews  were  locked 
up.  while  the  boats 
themselves  were 
sunk.  Thus  it  was  a  happy  and  healthy 
colony  caiTving  out  the  work  in  a  scene 
of  wonderful  natural  beauty  and  splendour, 
but  one  in  which  there  were  risks  trom 
the  alligators,  and  risks,  too,  from  the 
w cat  lier. 

l'"ew  men  were  able  to  work  trom  start  to 
tini>h  of  the  railwav,  the  work  being  so 
hard  and.  all  told,  _'o,ooo  workmen  laboured 
frcjui  time  to  time  in  keeping  tlie  arin\'  ol 
toilers  U])  to  ;oo().  Sonictimo  caps  were 
caused  b\-  tragedio  lor  which  the  work 
itsell  wub  nut  responsible. 
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There  was  a  terrible  disaster  when  the 
arches  of  the  Long  Key  Viaduct  were  being 
built.  Ninety  of  the  arches  had  been  com- 
pleted when  a  tornado  swept  down  upon 
the  scene.  The  finished  arches  stood  the 
storm  well,  but  the  framework  of  those 
which  were  in  course  of  building  was 
overthrown  and  swept  out  to  sea. 
\'essels  were  torn  from  their  anchorages 
and  carried  off  to  sea.  and  a  great  deal 
of  property  was  lost.  The  camps  of 
the  negroes  on  the  islands  were  blown 
down,  and  the  men  were  in  much  danger. 

Worse  still  was 
the  fate  of  many 
of  the  men  on  the 
houseboats.  One 
of  these  houseboats 
was  torn  from 
her  anchorage  and 
driven  b\-  t  h  e 
raging  wind  out  to 
sea,  and  dashed 
to  pieces  on  a 
reef.  Before  this 
happened,  h  o  w - 
ever,  heroic  scenes 
on  board  were 
witnessed. 

Many  men  were  so 
horrified  by  panic  f^ 
that  they  collected 
together  down 
in  the  hold  and 
waited  for  destruc- 
tion. One  of  tlie 
engineers  gave  his 
life  for  these  j)oor 
men.  He  w  e  n  t 
below  and  begged 
them  to  go  up  on 
deck,  so  that  they 
might  be  ready  to 
swim  for  life  when 
the  vessel  should 
strike.  While  he 
w  a  s  persuading 
them  to  come  up 
and  save  tlienist-lves  the  vessel  struck, 
and  lie  was  killed  hv  a  falling  beam  as 
the  upper  p.irl  ol  the  vessel  was  dashed 
in.  There  were  145  men  on  hoard,  and 
terrible  scenes  luUoucd.  Some  of  the  men, 
however,  were  ;is  cool  as  it  nothing  were 
happeiung. 

.■\ftei  the  houseboat  sinirk.  no  fewer  than 
87  men  were  K-^cntd  at  once  troin  the  sea. 
:\n  Itafian  steain<  r  went  to  tlieir  rescue  and 
saved  44  (jt  tlieni.  She  was  not  satisfied 
with  this,  but  had  her  boats  out  all   night 
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seeking  others  in  the  storm-tossed  sea. 
Many  a  time  voices  were  heard  crying  out 
in  the  darkness,  the  voices  of  men  whom 
the  brave  boatmen  were  unable  to  find 
and  save. 

The  British  ship  Alton  rescued  26  of 
the  men,  and  other  vessels  passing  on 
their  way  picked  up  more.  For  the  next 
few  weeks  men  from  the  railway  wreck 
were  reported  alive  from  all  parts  of 
the  world — from  Galveston,  New  York, 
Buenos  Ayres,  from  London,  and  Liverpool. 
Ships    passing  on  their    way    had    rescued 

.,,,,,„„,,..^„^,^  ^  them     and     con- 

Itinued  their 
,  \oyages,  carrying 
the  men  with 
them. 

Such  are  some 
of  the  adventures 
which  the  men 
have  experienced 
who  have  helped 
to  make  this 
wonderful  railway 
out  over  the  broad 
sea.  It  is  a  sad 
tale,  but  those  who 
came  through  the 
tragedy  are  proud 
to  tell  of  their 
adventures,  and 
to  declare  that 
they  would  go 
through  it  again 
for  the  glory  of 
helping  to  build 
this  the  most  re- 
markable railway 
that  the  world 
has  \-et  seen.  All 
honour  to  them 
for  the  work  they 
have  done,  but  we 
will  not  forget  the 
thanks  due  to 
the  little  bmlders 
of  the  coral 
islands.  They  cannot  speak  for  themseh-es 
to  claim  their  share  of  glory. 

This  sea  railway  was  finished  a  few  years 
ago,  and  trains  run  on  it,  with  the 
waves  ol  the  Atlantic  sending  up  spra\-  on 
the  one  side,  while  the  (iult  ol  .Mexico 
washes  the  foundation  of  the  railwa\'  on 
the  other  side.  The  undertaking  has  been 
carrii'd  out  at  a  cost  ol  S  150,000  ])rr  nule, 
making  the  Morida  luist  Coast  ivailwav 
ICxtension  one  of  the  costliest  in  the  world, 
ex(  ept  mountain  and  cit}'  railwa\s. 


100 


ALUMINUM 


ONE  OF  THE  STRONGEST  AND  LIGHTEST  OF  METALS 


By    permission    of   The   Aluminum    Crooking    I'tensil    Co. 
The  utensils  in  this  camper's  outfit  are  made  of  aluminum  because  that  metal  is  lighter  and  more  durable 
than  any   other   used  for   this   purpose. 


TX  1856,  Napoleon  III  presented  his  son, 
the  Prince  Imperial  of  France,  with  an 
aluminum  rattle.  It  cost  about  $1,000; 
but  to-day  were  it  not  for  its  historic 
value,  it  could  be  bought  for  twenty-five 
cents.  At  that  time  aluminum  sold  for 
$100  a  pound.  Of  recent  years  it  has 
brought  from  eighteen  to  thirty  cents  a 
pound. 

This  difference  in  price  in  Napoleon's 
time  and  to-day  was  not  due  to  the  scar- 
city of  the  metal,  for  it  is  found  every- 
where. Although  iron  is  the  most  com- 
mon of  our  metals,  aluminum  is  the  most 
abundant,  for  it  forms  eight  per  cent  of 
the  earth's  crust.  It  is  the  basic  metal  of 
all  clays  just  as  sodium  is  the  basic  metal 
of  common  salt.  It  enters  into  the  com- 
position of  all  rocks.  The  ruby  and  the 
sapphire  are  practically  nothing  more  than 
aluminum  and  oxygen.  The  turquoise, 
the  t()])az.  the  garnet,  and  the  emerald  also 
contain  it. 

niSCOVF.RV    OF    ALUMINUM 

Although  so  very  abundant,  the  exist- 
ence of  aluminum  was  not  suspected  until 
about  a  century  ago.  In  1808  Sir  Hum- 
phrey Davy  suggested  that  clay  and  main- 
rocks  of  similar  formation  dejiend  on 
some  metal  as  the  base.  Twentv  vears 
later,  Frederick  Woehler.  a  (^icrman  chcm- 
i.st,  proved  this  to  be  correct.  In  1845  he 
succeeded  in  isolating  aluminum  in  a 
globular  form.  M  the  Paris  Fxjwsition 
in  1878.  it  was  sold  in  sheet,  wire,  foil  and 
ingot,  at  sixteen  dollars  a  pound. 
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DISCOVERY   OF   THE    PROCESS   OF   REDUCTION 

But  all  the  methods  used  for  isolating 
the  metal  from  the  ores  in  which  it  is 
found  were  very  expensive.  As  scientists 
began  to  realise  the  properties  of  the 
metal  they  bent  their  energies  to  discover 
a  cheaper  method. 

Little  i)rogress  was  made,  however, 
until  the  wonderful  developiuent  of  the 
dynamo,  which,  for  the  first  time  in  the 
history  of  the  world,  made  electricity 
cheap.  Experiments  then  turned  to  elec- 
trolysis ratlier  than  chemical  action  and 
the  discovery  of  the  process  used  today  in 
America  was  made  by  a  young  American 
student  of  the  metal. 

CII.\RI.F.S    MARTIN'    TIAI.I.,    THE    FOUNDER    OF 
THE    ALUMl.NU.M    l.NDUSTRV    IX    AMERICA 

While  a  student  at  Oberlin  College, 
Charles  Martin  Hall  made  many  success- 
ful ex])erinients  with  the  metal.  In  I-'eb- 
ruary,  1886,  eight  months  after  his  gradu- 
ation, he  discovered  a  method  of  extract- 
ing the  metal  from  the  ores  in  which  it  is 
found,  by  electrical  means. 

Though  the  college  laboratory  in  which 
he  worked  was  not  e(|uipped  like  those  of 
our  modern  universities  and  the  eager 
young  investigator  was  obliged  to  make 
his  own  ajiparatus,  he  obtained  results 
which  no  other  experimenter,  not  even 
those  provided  with  the  most  perfect 
e(juij)ment.  had  up  to  that  time  obtained. 

P>y  his  later  discoveries  and  inveiuions 
he   reduced   the  price   of  aluminum    from 
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twelve  dollars  a  pound  in  1886  to  eighteen 
cents  a  pound  in  1914. 

A  few  months  later  Dr.  Paul  Heroult, 
also  a  youne^  man  just  out  of  college, 
working  independently  in  France,  discov- 
ered a  similar  process.  Neither  then 
knew  of  the  other's  work. 

Today  the  Hall  process  is  that  used  in 
.America  while  the  one  prevailing  in  Eu- 
rope hears  lleroult's  name. 

.Manufacture  hy  these  processes  has  so 
reduced  the  cost  of  production  that  the 
precious  metal  of  half-a-century  ago  has 
hecome  one  of  the  cheapest  of  all  the 
metals  extensively  used  in  the  arts  and 
industries  of  the  world. 

B.\U.\ITE,    THE    ORE 

r>auxite.  which  is  the  hest  ore,  is  a  red- 
dish clay  found  on  the  surface  of  the 
earth,  in  the  same  manner  as  brick  clay. 
It  gets  its  name  from  Les  Baux,  a  city  in 
France,  where  it  was  first  found  in  abun- 
dance. Beds  thirty-six  feet  thick  and  ten 
miles  long,  are  still  found  there.  P)esides 
other  large  deposits  in  Southern  France, 
it  is  found  in  Ireland  and  Austria.  In 
-America  there  are  large  deposits  in  .Ala- 
bama. (Georgia  and  .Arkansas. 

The  ore  is  loosened  from  its  bed  by 
blasting,  and  is  carried  from  the  mine  to 
the  nearest  siding  in  small  narrow-gauge 
cars.  .After  the  ore  is  crushed,  it  is 
treated  chemically  and  reduced  to  alumina, 
or  oxide  of  aluminum,  which  is  a  white 
powder. 

REDUCTION    OF    .ALUMINUM 

This  powder  is  taken  to  a  reduction 
])lant  where  the  metal  is  extracted. 

The  alumina  is  then  put  into  an  electric 
furnace  with  cr\()lite.  This  rectangular 
furnace,  or  ]iot,  is  lined  with  graphite, 
aiul  long  vertical  rods  are  attached  to 
carlxius,  which  go  down  into  the  bottom 
of  tlu-  pot.  .An  electric  current  passes 
through  the  furnace.  Tliis  transforms  the 
alumina  an(l  cryolite  iiUo  a  molten  mass 
and  sei)arates  the  aluminum  from  it.  The 
aluniinnm  sinks  to  the  bottom  because  it 
is  Iiea\ier  than  tlie  '-lag.  and  the  molten 
metal  is  drawn  oil  everv  twenty-four 
honrs.  It  is  tlien  cast  into  ingots  or 
"  j)ig  "  ahnnimini.  After  melting  and  re- 
casting, the  "pig"  i^  now  rcad\-  fcjr  the 
man\-   uses   to   whicli   it   i>   init. 


THE    METAL 


The  metal  is  silvery  white  in  appearance 
and  very  light  in  weight.  Its  weight  is 
only  one-third  of  that  of  iron,  copper  or 
tin  and  one-fourth  that  of  silver.  It  can 
be  drawn  into  wire  and  rolled  into  sheets. 
It  can  be  forged,  hot  or  cold,  stamped, 
shaped  or  jx)lished.  It  does  not  tarnish 
or  corrode  when  exposed  to  the  air  and  is 
not  affected  by   water. 

ALLOYS 

Aluminum  unites  easily  with  most  of 
the  metals  except  lead  and  antimony. 
Combined  with  iron.  cop|)er  or  zinc  it 
forms  light,  strong  alloys  of  great  indus- 
trial value.  Often  a  metal  of  great  value 
is  combined  with  a  harder  one  of  inferior 
value  to  increase  its  strength.  This  is 
called  an  alloy.  Gold  and  silver  coins  are 
alloys.  If  the  coins  were  made  of  the  pure 
metal  alone  they  would  wear  out  quickly. 
The  gold  coins  of  the  United  States  are  of 
the  standard  fineness  of  900  parts  of  fine 
gold  and  100  parts  of  copper  alloy,  of 
which  not  more  than  one-tenth  may  be 
silver.  The  silver  coins  are  made  of  silver 
and  coj)per.  with  900  ])arts  of  pure  silver 
and    100  parts  of  copper. 

Of  the  aluminum  alloys  the  most  im- 
portant is  an  alloy  of  aluminum  with  eight 
per  cent,  copper.  This  alloy  is  used  ex- 
tensively for  automobile  castings  and  parts 
of  aeroplanes  and  hydro-aero])lanes. 

.Aluminum  bronze,  which  is  an  alloy  of 
co]iper  with  ten  per  cent,  aluminum,  is  the 
colour  of  gold.  It  is  used  for  ])ropellers 
because    it    is    verv    strong   and    does    not 


)rrod(; 


USES 


One  of  the  most  common  and  well- 
known  uses  of  the  metal  is  for  cooking 
utensils.  Its  >  lightness,  toughness,  non- 
])oisonous,  non-rusting  and  hard-wearing 
properties  es])ecially  fit  it  for  this  pur])ose. 
It  conducts  heat  so  (piickly  that  cooking  in 
these  vessels  is  very  quick  and  scorching 
almost  impossible.  Besides  those  cooking 
utensils  used  in  the  home,  alumimnn  boil- 
ing pans  are  now  used  in  food,  candv  and 
soap  factories,  as  well  as  in  breweries  and 
chemical  plants.  Because  of  their  strength, 
lightness  and  cleanliness,  canteens  or 
water  bottles,  made  of  aluminum,  were 
carried  by  the  soldiers  in  the  luiropean 
war   which   engaged   the   world. 
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Aluminum  cooking  utensils  are  either 
cast  in  sand  moulds  and  then  polished,  or 
they  are  stamped  or  spun  from  sheet 
aluminum. 

The  sheet  is  also  rolled  into  aluminum 
foil,  which  is  used  for  wrapping,  like  tin 
foil.  The  metal  is  ground  into  powder 
which  is  used  for  paint.  As  the  powder 
burns  very  readily  it  is  also  used  for 
flashlight  purposes  and  fireworks. 


ble.  On  account  of  its  sonorous  qualities 
it  is  used  instead  of  wood  for  the  frames 
of  snare  drums,  and  instead  of  copper  for 
the  kettles  of  kettledrums. 

Aluminum  is  used  extensively  in  the 
steel  industry.  A  small  quantity  added  to 
the  molten  metal  makes  the  steel  sounder, 
and  therefore  stronger. 

Large  quantities  of  aluminum  wire  are 
used  in  the  manufacture  of  ammunition. 


Aluminum  cables  are  often  used  for  carrying  electric  power.  Tiiis  picture  shows  a  cablint;  macliine  which 
unites  many  single  aluminum  wires  into  cables.  The  single  wires  are  first  wound  on  bobbins  or  spools  and 
placed  in  the  machine.  Notice  the  large  wheel  in  the  background.  The  bobbins  are  mounted  in  this 
large  wheel.  As  it  revolves  the  single  wires  pass  through  the  rim  of  the  wheel  and  are  carried  down  to 
a  much  smaller  wheel  where  they  are  formed  into  one  cable.  This  cable  passes  on  to  the  large  wheel  in 
the  foreground.  The  finished  cable  is  wound  on  large  wooden  reels  or  spools  shown  behind  the  machine 
and  is  now  ready  for  shipment.     You  may  have  seen  reels   of  cable  on  the  street  where  conduits  are   being  laid. 


The  average  automobile  uses  about  200 
pounds  of  the  metal,  for  the  bodies,  hoods, 
mud-guards,  engine-parts,  tread-plates, 
running-boards  and  otlicr  parts  are  made 
of  it.  'Hie  metal  is  largely  used  also  in 
the  manufacture  of  gasoline  engines  and 
apjiaratus  for  aeroplanes.  /Muminuni 
cable  is  extensively  used  for  transmitting 
electric  ])owcr  from  tlic  power  plant  to 
distant  ])oints.  I^lectric  ])ower  from  Nia- 
gara Falls  is  carried  to  towns  250  miles 
distant  on  such  cables.  The  lightness  and 
strength  of  the  metal  make  it  desirable  for 
surgical  instruments. 

It  is  successfully  u<v(\  in  litbograpliv 
instead  of  the  licavv.  fragile,  scarce  an  1 
variable  Solenbofen  stone,  for  it  renders 
(juick   ])rintiiig  on   rotary   machines   ])ossi- 


A  small  aluminum  tip  is  placed  in  the  end 
of  each  bullet. 

For  a  number  of  vears  the  (icrmans  and 
Austrians  have  used  aluminum  in  the  con- 
struction of  the  fuses  of  tlieir  shells,  the 
canteens.  ])Ots  and  cups  of  their  soldiers 
and  the  frames  of  their  Zeppelins.  Some 
of  the  fuses  are  made  entirely  of  alumi- 
num, while  others  are  composed  of  alumi- 
num and  brass. 

(ireat  (luantities  of  the  metal  are  also 
used  in  some  air-cooled  machine  guns, 
both  on  account  of  its  high  beat  c<^nduc- 
ti\itv  for  radiating  purposes  and  also  on 
account  of  its  lightness,  which  makes  the 
gun  easy  t(^  carry.  One  type  of  air-cooled 
machine  gun  uses  approximately  eighteen 
pounds  of  aluminum, 
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PRODUCTION 

iini)ortant    factories 


Tlie  most  iini)ortant  tactories  are  in 
Europe  and  America,  but  in  1898  the 
manufacture  of  aluminum  utensils  was 
begun  at  Madras  in  India. 

In  America  the  manufacture  of  alum- 
inum was  bej^un  near  Pittsburg  in  1888 
and  a  few  years  later  the  operating  com- 
pany, now  the  Aluminum  Company  of 
America,  was  the  first  to  use  the  power  of 
Niagara  Falls  for  electro-chemical  pur- 
poses. Electric  power  is  such  an  impor- 
tant factor  in  the  process  of  manufacture 


In  the  United  States  the  output  in  1883 
was  83  pounds,  in  1913  it  had  increased  to 
70,000,000  pounds,  and  in  1916  to  150,- 
000.000  pounds. 

In  Europe  the  production  increased 
even  more  rapidly  than  in  America  for  in 
191 1  it  had  risen  to  100.000,000  pounds. 

When  we  compare  the  production  of 
aluminum  in  the  United  States  with  that 
of  iron  which  is  several  hundred  times  as 
great,  the  quantity  seems  very  small.  It 
is  also  small  when  compared  with  the  pro- 
duction of  copper  or  lead,  but  the  produc- 


WHERE  MUCH  ALUMINUM  IS  USED  IN  MANY  PARTS 
Strength  and  lightness  are  desirable  in  a  motor  car,  and  both  qualities  are  secured  on  the  better  class 
of  cars  by  the  free  use  of  aluminum.  The  hood,  the  sweeping  curves  of  the  body,  and  many  parts  of 
the  engine  are  made  of  this  wonderful  metal.  The  strength  and  the  rigidity  of  steel  can  be  secured  with 
much  less  weight.  As  much  as  200  pounds  of  aluminum  is  used  in  the  construction  of  many  cars.  If 
steel    and    copper    were    substituted    this   weight    would    be    much    increased    with    no    additional    advantage. 


tiiat    the    manufacturing    ])laiils    nmst    be 
located   where  chca])  ])i'\\cr  is  available. 

r.e-i'les  those  at  Niagara  I'alls,  the 
('niiipan}-  operates  large  plants  at  Mas- 
sena,  .\ew  ^■ork.  .Marxville.  Tennessee, 
lladin,  Xr)rth  Caroliiiri. — wliicli  was  ])artly 
constructed  by  a  I-'rench  coni|)anv,  —  Xew 
KensinLTton.       I 'enns\  Ivaiiia.       I'.dgewater, 


tion  of  none  of  these  other  metals  is  in- 
creasing with  the  rapidity  of  aluininuni. 
Increasing  clica])ncss  of  production,  as 
the  ])rocess  is  improved,  will  extend  the 
uses  and  increase  the  demand.  l'"or  exaiu- 
])le,  coi)per  weighs  in<ire  than  three  limes 
as  much  as  aluminum,  and  the  latter,  if 
less  than  three  times  the  price  of  co])])er, 


New    Jerse\-.    .^liawenigan    l""alls.   (Jucbcc,      has  the  advantage  in  price,   where  either 
and  Toronto,  (Jntario.  metal  can  be  used  equally  well. 
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Saluting  the  Lighthouse  Keejier — from  the  painting  by  Thomas  Graham 

LIGHTHOUSE    BUILDERS    AND    LIGHT- 
HOUSE  KEEPERS 

MEN  WHO  BUILD  AND  MEN  WHO  WATCH  IN  LONELY  TOWERS 

IN  PERILOUS  PLACES  OF  THE  DEEP 

A  VACATION  by  the  sea  seems  scarcely  like  structure  come  to  stand  on  that  lonely 
■**■  complete  unless  there  is  a  lighthouse  rock?  W'Ik)  built  a  strong  tower  on  this 
in  sight.  It  is  a  pleasant  thing  on  an  idle  desolate  sandy  island  ?  How  did  that 
summer  day  to  lie  at  ease  and  admire  the  stately  edifice  grow  up  out  of  the  waves 
strength  and  beauty  of  the  building  that  of  the  sea?  These  are  (juestions  we  sel- 
crowns  a  bold  headland,  or  of  some  stately  dom  ask,  and  yet  these  sentinels  of  the 
tower  that  rises  straight  out  of  the  water  deep  are,  many  of  them,  marvels  of  engi- 
of  the  sunlit  sea.  It  is  pleasant  too  to  sit  neering  skill.  Some  of  them  have  been 
on  the  deck  of  an  ocean  steamer  and  look 
for  the  light  that  tells  us  that  we  are 
approaching  the  land  of  our  dreams,  or, 
homeward  bound,  to  watch  for  the  wel- 
coming ra}'s  of  the  lights  of  our  own  land. 
And  it  is  more  pleasant  still,  if  we  are  at 
sea  on  a  stormy  night,  to  know  that  even 
then  the  light  shines  out,  that  flashing,  or 
wheeling,  or  shining  with  a  steady  beam  it 
will  not  fail.  In  narrow  seas,  or  off  a 
treacherous  coast,  where  angry  waves 
strive  to  drive  the  vessel  from  her  course, 
and  strong  currents  try  to  drag  her  to 
destruction,  the  beac<Mi  light  throws  a 
friendly  warning.  .Miles  away  the  ca])- 
tain  sees  the  signal,  and  guides  his  ship 
awav  from  the  threatened  danger.  It  is 
then  that  the  seafarer  breathes  a  pra\er  of 
thankfulness  and  of  blessing  on  the  light- 
house and  its  faithful  kee])ers. 

i'>ut  nnicli  as  we  may  adnu're  it.  and 
thankful  for  its  guiding  light  though  we 
may  be,  we  seldom  stop  to  think  about  the 
building  of  a  lighthouse,  or  of  the  faithful 
watchers  of  the  light.  And  yet.  the  build- 
ing is  often  a  marvel.     How  did  a  castle- 

Copjiiylit,  lyio,  by   The  Am.ilK.ini.iud  l'ic.->s.  10,') 


built  at  the  risk  of  the  lives  of  faithful 
workmen,  and  they  are  manned  by  men, 
whose  heroism  is  often  recorded  only  in 
the  dry  pages  of  an  amiual  report.  The 
value  of  the  work  done  by  these  men  can- 
not be  overestimated, 

WHERE  LIGHTHOUSES  ARE  BUILT 

Where  it  is  possible,  the  light  of  course 
is  placed  on  the  mainland.  This  means 
that  the  keeper  can  live  at  home  with  his 
family.  He  is  ])rovided  with  a  comfort- 
able house ;  he  generally  has  a  garden, 
and  in  the  I'nited  States,  the  government 
])ro\ides  him  with  free  seeds.  In  fact  the 
keeper  li\es  the  life  of  an  ordinary  citizen, 
and  often  onl\'  one  man  or  even,  in 
some  places,  a  woman,  is  re(|uired  on  a 
station  to  keep  the  light.  The  work  of 
building  is  nuich  easier  too,  and  of  course 
much  less  expensive.  I'ut  the  most 
famous  lighthouses  in  the  world  are  built 
miles  otit  at  sea,  where  ragge<l  reefs,  or 
jagged  rocks,  or  treacherous  shoals  have 
destroyed  man\-  a  good  ship,  and  the  task 
of  bnilding  a   tower  in   these   places   is  a 
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task  to  awe  the  stoutest  lieart,  and  tax  the 
utmost  skill  that  man  can  bring. 

HOW    niU:    TOWKKS    ARIi    BUILT 

The  first  landinj:]^  on  one  of  these  dan- 
gerous sj)ots  is  a  feat  which  often  recjiiires 
skill  and  patience.  It  took  six  months  of 
patient  waiting  before  the  first  landing 
could  be  made  on  the  terrible  Tillamook 
Rock  off  the  Oregon  coast.  The  landing 
must,  however,  be  made  before  plans  are 
decided  on  because  these  must  in  a  meas- 
ure depend  u])on  the  exact  position  of  the 
site  selected.  Once  the  site  is  surveyed 
and  the  plans  made  skilled  workmen  are 
collected,  and  the  materials  brought  to  the 
nearest  possible  point  for  preparation.  In 
these  later  days  concrete,  reinforced  with 
steel,  is  sometimes  used,  but  when  the 
tower  is  built  of  stone,  all  the  cutting  must 
be  done  at  the  nearest  convenient  point. 
The  stones  must  be  carefully  ])rq)ared.  by 
exact  measurements  and  made  ready  to 
swing  into  place.  In  most  cases  they  are 
made  to  dovetail  into  each  other  above, 
below  and  on  the  sides.  Most  of  the  well 
known  towers  are  round  and  ta])er  toward 
the  centre  with  a  slight  outward  curve 
toward  the  top.  There  arc  differences  of 
course  in  design.  Some  towers  like  the 
famous  La  Jument  h'ghi  off  the  coast  of 
France  are  of  octagonal  shape.  Others 
again,  like  some  Canadian  towers,  are 
hexagonal.  It  has  been  found,  however, 
that  the  round  t}pe,  which  is  something 
like  the  trunk  of  a  tree,  is  well  adapted  to 
withstand  the  force  of  furious  tempests. 

When  all  the  prei)arations  have  been 
made,  the  rock  must  be  got  read\-  for  the 
foundations,  and  this  is  sometimes  a  peril- 
ous j)roceeding.  .\t  best  it  is  slow  work, 
and  a  trial  to  patience,  for  the  men  can  as 
a  rule  work  only  for  a  short  time  on  the 
slipjiery,  wave-swept  rock  before  they  are 
driven  away  by  the  rising  tide.  The  lower 
courses  of  the  tower  are  not  onlv  dove- 
tailed together,  but  arc  anchored  b\-  heavv 
iron  bolts  firmly  bedded  in  holes  drilled 
down  throui::^h  tlic  stones  and  deep  into 
the  rock.  In  the  Miu^t  Led^e  tower 
these  bolts  were  carried  up  continuouslv 
to  the  twelfth  course,  'i'lie  work  must  be 
of  the  most  careful  kind,  and  the  founda- 
tions nuist  indeed  be  "  well  and  trulv  laid  " 
if  they  are  to  bold  tlie  tower  firnilv  in  it-; 
place  against  the  on-^lau^Iit  of  the  wavc-s 
and  the  outward  dra^^  oi  the  deadlv  un- 


dertow. Except  for  the  space  required 
for  water  tanks,  the  tower  is  built  of  solid 
masonry  for  some  distance  above  high 
water.  Thus  the  Minot  Ledge  tower  is  all 
but  solid  for  forty  feet,  and  the  Fastnet 
rises  56  feet  before  an  opening  is  reached. 
Above  the  solid  portion  come  the  oil 
room,  store  rooms  and  living  rooms  for 
the  keepers,  and  above  all  is  the  huge  lan- 
tern to  carry  which  the  tower  has  been 
built.  The  building  is  done  in  many  cases 
under  difficult,  and  at  times  under  almost 
impossible  circumstances.  Part  of  the  rock 
cutting  necessary  for  the  foundation  of 
the  Minot  Ledge  light  had  to  be  done 
under  two  or  three  feet  of  water,  for  the 
surface  that  showed  above  water  was  not 
sufficient  for  the  base  of  the  tower.  To 
get  a  dry  surface  for  the  first  courses,  a 
small  dam  was  built  with  bags  of  sand 
around  the  s])ot  where  a  stone  was  to  be 
laid.  The  water  within  this  little  spot  was 
baled  out  and  sopped  up  with  sponges, 
and  the  cement  w^as  then  laid  on  the  dry 
surface  with  a  layer  of  muslin  on  top,  and 
the  stone  swung  into  place.  The  muslin 
was  used  so  that  if  a  wave  curled  over  the 
improvised  dam,  it  should  not  carry  the 
cement  off  with  it. 

I'ntil  they  were  able  to  set  up  a  crane, 
the  men  who  built  the  Tillamook  light- 
house had  to  be  landed  from  the  supply 
ship  bv  means  of  a  "  breeches  buoy  "  and 
life  line,  and  every  man  who  landed  got  a 
good  ducking  before  he  reached  safety. 
The  men  lived  on  the  rock  and  at  one  time 
the  supply  shij)  was  prevented  for  seven 
weeks,  bv  storm,  from  reaching  them. 
The  men  who  built  the  Skerryvore  tower, 
off  the  coast  of  Scotland,  and  the  engineer 
in  charge,  had  to  live  in  a  structure 
perched  up  forty  feet  in  the  air.  on  stilts. 
Manv  times  they  had  to  stay  within  their 
shelter  for  days  while  the  sea  boiled  be- 
neath them,  and  "  for  miles  around  noth- 
ing could  be  seen  but  white  foaming 
breakers,  and  tiothing  heard  but  howling 
winds  and  lashing  waves."  It  was  found 
impossible  to  carry  the  men  to  and  fro; 
landing  was  too  dangerous. 

.\  LiGiTTHorsi-:  I'.fii.T  ox  s.\xn 

The  great  Rothersand  lighthouse,  whose 
brilliant  electric  light  streams  out  over  the 
dangerous  shoals  at  the  moutli  of  the 
Kiver  W'eser,  is  built  on  sand.  To  carry 
out   this   darinir   feat   of   building,   a   huge 
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barrel-like  structure  was  built  on  shore, 
towed  out  to  the  spot  where  it  was  planned 
to  build  the  tower  and  there  sunk,  in  a 
vertical  position.  Workmen  were  then 
lowered  to  the  bottom,  and,  working'  in 
compressed  air,  dug  out  the  sand  so  that 
the  caisson  sank  lower  and  lower.  As  it 
sank  additions  were  built  on  the  upjier 
edge,  and  the  tube,  or  caisson,  was  filled 
with  cement  to  form  a  solid  concrete  pil- 
lar, of  which  forty  feet  go  straight  down 
through  the  sand.  The  barrel-like  caisson 
was  fitted  with  four  floors,  lender  the 
lower  floor,  the  workmen  dug  out  the  sand 
and  built.  Above  them  the  concrete 
was  mixed.  The  next  chamber  held  the 
machinery  and  boilers,  above  were  the 
quarters  for  the  men,  who  lived  over  their 
work,  and  on  top  were  placed  the  cranes 
used  for  lifting  materials  from  the  boats 
which  carried  them  alongside.  As  the  ])il- 
lar  of  concrete  rose,  and  the  height  of  the 
tube  was  increased,  these  floors  were 
moved.  The  sand  around  the  foundations 
is  protected  by  mattresses  of  brushwood, 
and  hundreds  of  tons  of  stone  so  that  it 
mav  not  be  eroded,  or  eaten  away,  by  the 
force  of  the  waves.  The  Fourteen  Foot 
lighthouse  in  Delaware  P.ay  was  built  in 
the  same  way  over  a  dangerous  shoal. 
.\ttempts  were  also  made  to  build  a  tower 
over  the  Diamond  Shoal,  off  Caj^e  Hat- 
teras,  but  this  was  foimd  im]X)ssible.  The 
force  of  the  waves  and  the  strength  of  the 
currents  defied  all  efforts  to  sink  a  caisson, 
and  this  dreadful  danger  spot  is  protected 
by  a  lightshi]). 

"  SCRKW    I'lLE  "    LIGHTHOUSES 

Tt  is  not  always,  however,  necessary  to 
build  such  strongholds.  What  is  known 
as  the  "  screw  pile  lighthouse  "  has  been 
found  verv  useful  in  many  places  along 
low  lying  sliores,  and  especially  along  the 
Atlantic  coast  of  the  southern  states. 
These  lighthouses  are  ])uilt  on  stilts — ■ 
strong  iron  legs  witli  a  screw  end  with 
which  they  are  screwed  into  the  ocean 
bed.  .Sometimes  the  stilts  are  built  of 
reinforced  concrete,  and  the  most  famous 
example  of  this  t\])e  stands  sentinel  on 
a  dangerous  shoal  in  the  .Malacca  Straits. 

rilF.  LIGHTING  OV  TIIF.   I.IGHTHorSK  TOW  I:R 

r>ut  no  matter  how  a  tower  is  built,  it 
is  of  small  use  without  its  lights.  These 
are   of   several   kinds   and   different  kinds 


of  illuminants  are  employed.  Electricity 
is  now  used  in  some  lighthouses ;  acetylene 
gas  is  also  used,  especially  for  untended 
lights ;  oil  gas  is  the  means  of  lighting 
chiefly  used  in  Ixith  the  British  Isles  and 
the  I'nited  States.  Oil  for  the  purpose 
is  brought  to  the  lighthouse  in  large  iron 
tanks  and  stored  in  a  room  near  the  en- 
trance, from  whence  it  is  pumped  up  to 
the  lantern.  Here  it  is  forced  into  a 
vaporiser,  in  the  form  of  spray  mixed 
with  compressed  air.  The  lamps  are  fitted 
with  incandescent  mantles,  ancl  the  vapor- 
iser is  often  heated  by  the  mantle  itself, 
though  for  this  purpose  a  small  burner  is 
sometimes  used. 

The  light  is  concentrated  by  the  use  of 
special  and  very  complicated  prisms, 
lenses  and  reflectors,  so  arranged  that 
almost  none  of  the  light  is  lost.  The  rays 
are  bent,  and  those  which  would  naturally 
be  thrown  upwards  or  downwards  are  all 
turned  in  a  horizontal  direction.  These 
lights  are  very  powerful  and  may  be  seen 
at  a  great  distance.  For  instance,  the 
Navesink  light  may  be  seen  from  a  liner's 
deck  at  a  distance  of  28  miles.  The  elec- 
tric light  at  Phanier,  in  France,  has  a 
brilliance  of  1,270.000  candle  power.  The 
engineers  of  the  Isle  of  May  light,  off  the 
coast  of  Scotland,  rate  it  at  6,000.000 
candle  power  when  both  generators  are 
working.  The  electric  light  on  Heligo- 
land is  said  to  equal  the  enormous  number 
of  43.000.000  candles,  and  the  Xavesink 
light  is  estimated  at  60.000.000  candle 
])ower.  This  is  a  far  cry  from  the  24 
l)oor  little  candles  which  lighted  the  Fddy- 
stone  lighthouse  in  its  earlv  davs. 

l-lxcept  for  guiding  lights  in  rivers  and 
hru'bours.  lights  are  nowadays  seldom 
fixed.  Ivach  lighthouse  has  its  own  signal 
so  that  sailors  may  know  one  from  the 
other,  and  all  signals  are  ])laced  on  record, 
so  that  there  may  he  no  confusion.  This 
is  \'erv  inii)ortant.  for  the  lighthouses  are 
not  only  sentinels  to  warn  of  danger,  but 
sign  ])osts  to  mark  the  way  when  a  cap- 
tain has  been  driven  from  his  coiu^se  bv 
storuL  or  has  lost  his  wa\-  in  a  blinding 
fog.      l'^>r    instance,    the    light   on    Minot 

l-edge     spells     143     thus:     -     . 

There  is  an  interval  of  a  second  atid  a  half 
between  the  groups  of  flashes  in  the  larger 
grou]),  then  an  interval  of  three  seconds, 
and  tlien  it  begiiL^  all  over  again. 

."^onie   lights  are  occulting,   that   is,   the 
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light  is  hidtlen  at  rej^ular  intervals  by  a 
shutter  iiiechaiiisni  worked  by  clockwork  ; 
some  are  flashing-,  like  the  Minot  Ledge 
light ;  others  again  revolve,  some  lights 
show^  difTerent  colours  and  so  on,  and 
thus  a  large  number  of  different  signals 
is  produced.  The  revolving  of  one  of  the 
great  lights  with  its  tons  of  glass  and 
metal  is  a  difficult  matter,  and  requires  a 
snecial  apparatus  of  great  strength  and 
delicacy.  A  cast  iron  trough  is  made  in 
the  shape  of  a  ring,  the  bath  is  filled  with 
mercury,  and  on  this  floats  the  turntable 
which  carries  the  lenses.  Smaller  re- 
volving lights  are  still  revolved  on  a  turn- 
table with  ordinary  ball  bearings. 

All  this  mechanism  requires  very  care- 
ful attention.  The  windows  of  the  lan- 
tern must  be  kept  shining  and  bright. 
The  lamps  must  be  kept  scrupulously 
clean ;  from  the  tiniest  piece  of  brass 
work  to  the  complicated  lenses  and  great 
reflectors  evervtliing  must  shine.  The 
writer  remembers  as  a  small  child  being 
taken  to  see  a  lighthouse,  and  carrying 
away  the  impression  that  the  gold  and 
crystal  in  heaven  must  shine  like  that. 
The  heavy  clockwork  must  be  wound  at 
night  at  regular  intervals.  A  careful 
watch  must  l:>e  kept  from  the  lantern  gal- 
lery, and  if  even  a  slight  mist  appears  the 
man  off  duty  is  awakened  to  set  the  fog 
signal  at  work.  In  the  morning,  the  win- 
dows are  shrouded,  in  many  cases,  by 
heavy  coloured  curtains,  so  that  the  tower 
gives  a  definite  warning  by  day  as  well  as 
by  night. 

TITE   I.OXF.r.V    I.TVF.S   OF   T.ir.IITTTOUSE 
KElil'KKS 

Then  wliat  of  the  lives  of  the  men  who 
must  live  in  these  lonelv  ])laces  to  watch 
and  tend  tlie  liglit !  Tniess  by  accident,  a 
man  is  never  left  alone  in  one  of  these 
places.  I'sually  there  arc  two  men  on 
duty  at  the  light,  sometimes  three,  and  in 
very  lonely  and  difficult  ])laces  four.  Pro- 
vision is  made  fur  their  families  to  live 
at  the  nearest  ])lace  possible,  and  everv 
etTort  is  made  to  relieve  the  loneliness. 
Phonogra])hs  have  been  installed  in  some 
places,  anil  small  libraries  are  sometimes 
provided  —  an  appropriatinn  of  Si.ooo 
for  this  purpose  was  made  by  the  Tnited 
.States  in  U)i^.  At  its  be-t.  the  life  is 
desperately  lonely.  It  takes  a  brave  man 
to    live,    fur    example,    in    the    Skerryvore 


lighthouse  when  the  seas,  lashed  by  the 
tempest,  shake  the  tower  to  its  foundations 
almost,  and  the  waves  wash  up  around  his 
feet  as  he  clears  the  windows  of  the  lan- 
tern from  the  snow  that  would  obscure 
the  light.  It  is  difficult  almost  always,  and 
sometimes  impossible  for  weeks  at  a  time 
to  relieve  the  men  on  duty  at  these  places. 
Landing  from  a  small  boat  is  never  easy. 
In  some  cases  entrance  has  to  be  made 
by  climbing  the  ladder  direct  from  the  boat 
to  the  entrance.  Many  times  the  men 
have  the  thrilling  ex])erience  of  landing 
on  the  rock  and  being  taken  off  it  by 
means  of  the  crane  rope  wdiich  lands  the 
supplies. 

Perhaps  the  greatest  hardship  is  the 
lack  of  exercise.  A  man  can  stand  a 
great  deal  of  loneliness  as  long  as  he  is 
able  to  come  and  go  where  he  pleases; 
but  the  feeling  of  imprisonment  caused  by 
the  lack  of  room  to  move  about  is  hard  to 
bear.  Of  course  there  is  a  great  deal  of 
work  to  be  done.  As  we  have  seen  the 
lights  need  constant  attention.  Meals 
must  be  cooked,  every  part  of  the  tower 
must  be  kept  most  scrupulously  in  order, 
clothing  must  be  kept  clean,  and  the  men 
are  expected  to  be  ready  for  inspection 
without  warning.  Then  there  is  painting 
to  be  done,  and  small  repairs  to  be  made 
—  the  officials  must  all  be  handy  men. 
P>ut  when  all  is  done  there  is  much  time 
to  s])are,  and  over  everything  hangs  the 
brooding  silence,  except  for  the  sounds  of 
the  ocean,  whether  it  moans  in  summer 
calm  or  mounts  to  the  shriek  of  winter 
madness. 

THE   STRENUOUS    LIFE  ON    .\    LIGHTSHIP 

Life  on  a  lightship  is  not  so  lonelv  per- 
ha])s.  as  in  one  of  these  isolated  light- 
houses, but  the  hardshi])s  are  greattT.  Here 
the  crew  never  munbers  less  than  seven, 
and  in  times  of  storm  all  their  efforts  are 
required  to  keep  the  vessel  at  her  moor- 
ings. So  difficult  a  feat  is  this  that  the 
master  of  the  lightship  at  Cape  Charles 
Avas  mentioned  in  the  re])ort  for  191 5  for 
having  accomj)lished  it  in  a  heavy  storm. 
The  Diamond  Shoals  Lightship  was  once 
driven  right  over  the  shoal  and  on  to  the 
beach  miles  away.  To  get  her  off  a 
deep  ditch  had  to  be  dug  to  tloat  her  back 
to  the  sea.  When  she  was  atloat  a  power- 
ful dredger  carved  a  way  through  the 
sands    of    the    shoal    and    was     followed 
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through  this  channel  by  the  lightship,  the 
sand  closing  after  them  as  they  went. 

WIRELESS  TELEGRAPHY  IN  LIGHTSHIPS  AND 
LIGHTHOUSES 

The  value  of  wireless  telegraphy  to  a 
lightship  was  recognised  as  far  back  as 
1898.  In  that  year,  a 
wireless  apparatus  was 
installed  on  the  lightship 
on  the  East  Goodwin 
sands,  off  the  southeast 
coast  of  England,  so 
;  that  her  crew  might  be 
able  to  comnnmicate 
with  the  South  I'^ore- 
land  lighthouse,  twelve 
miles  away,  a  great  dis- 
tance at  that  time.  A 
long  list  of  lightships  is 
now  provided  with  this 
means  of  communica- 
tion. It  is  very  valua- 
ble, not  only  in  case  of 
accident  to  the  ship  or 
crew,  but  also  in  reliev- 
ing the  monotony  of 
the  men's  lives. 

"  Wireless "  is  also 
used  in  some  light- 
houses. The  Fastnet 
sends  news  of  ships 
l^assing  to  and  fro  be- 
tween this  continent 
and  luirojie.  The  keep- 
ers at  the  lonely  light  at 
I'elle  Isle  are  able  to 
speak  to  the  outside 
world  by  this  means, 
and  so  are  the  men  on 
Sable  Island,  for 
these  places  are  utilised 
as  radio  stations.  Other 
lighthouses  are  equipped 
in  the  same  way.  and 
among  them  some  on  the  coasts  of  Japan, 
which  is  in  no  way  behind  its  western 
neighbours  in  the  lighting  of  its  rugged 
coasts. 

nr.LLs  Axn  witisttf.s  that  tf.i  i.  of  dan- 

GFRS    111  ROUGH    TIIK    FOG 

Every  ligluhonse  and  lightship  has  its 
own  fog  signal,  for  even  the  powerful 
lights  of  the  modern  liglitliouse  are  not 
.'iKvays  al)le  to  penetrate  a  thick  sea  fog. 
Generally  the  fog  signal  is  made  b}  a  siren 


wherever  it  is  possible  to  produce  steam 
to  work  it.  Sometimes,  however,  a  bell  is 
still  used.  Bells  are  also  used  as  warnings 
of  unlighted  shoals,  though  whistling 
buoys  are  now  often  used  for  this  purj)ose 
either  alone  or  in  conjunction  with  a 
light,  usually  an  acetylene  lamp. 


UNTENDED   LIGHTS 

The  use  of  untende  1 
lights  has  grown  of  late 
years.  Numbers  of  them 
are  found  in  lonely,  un- 
frequented places  where 
it  would  be  cruel  to  ask 
men  to  live.  The  science 
of  lighting  has  so  greatly 
advanced  that  these 
lights  may  be  left  un- 
tended  for  weeks  or 
sometimes  months.  The 
light  burns  all  this  time, 
or  it  is  lighted  by  clock- 
work at  regular  hours, 
or,  more  remarkable  still, 
bv  a  wonderful  Swedish 
invention,  the  aid  of  the 
sun  is  called  in.  As  the 
sun  rises  and  descends 
its  increasing  and  de- 
creasing light  works  the 
valve  which  controls  the 
gas.  and  actually  lights 
and  extinguishes  the 
lamp. 


WIRELESS 


WARXIXGS 


THE  MINOT  LEDGE  LIGHT 


r)Ut  science  has  gone 
yet  farther  in  the  effort 
to  safeguard  shipping. 
We  all  know  the  saving 
of  life  that  has  been  ac- 
com]ilished  by  the  use  of 
wireless  telegraphy  on 
ships.  It  is  now  pro- 
posed to  use  this  means  to  warn  ships  of 
the  vicinity  of  dangerous  coasts.  In  1914 
the  French  government  began  the  erection 
of  towers  near  I'.rest.  and  near  the  port  of 
Havre,  with  the  idea  of  throwing  out 
waves  of  sound,  each  tower  having  its  own 
definite  signal.  'I'lie  great  advantage  of  a 
wireless  svstem  is  that  it  is  not  affected 
l)v  fog,  however  thick  the  fog  may  be. 
1"he  wireless  ap])aratus  for  use  in  these 
novel  lighthouses  is  designed  to  run  with- 
out attention  for  ihirt\    hours  at  a  time. 
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THE  FOUNDATIONS  NOT  MADE  WITH  HANDS 


Without  li^'■ht'nouses,  thosf  wonderful  stars  of  earth  that  K>'i'iG  the  iiianner  as  he  sails  upon  the  dark  waters,  it 
would  b'-  practically  iuipossible  for  the  world  s  ships  to  brin>{  their  costly  merchandise  to  our  shores.  Every  here 
and  there  are  terribl»»  rocks  lik'-  the  Bishop  Rock,  at  the  extreme  west  of  the  Scilly  Islands,  that  invite  sailors 
to  their  doom.  As  this  pictiuf  sliows.  a  splendid  lijjhthouse  has  been  built  upon  the  pinnacle  of  rock.  Fog-sij;nals 
.1  re  exploded  on  ti'.e  furvi-d  II  on  at  the  top  so  that  the  shock  may  not  afiect  the  liKhtliouse  itself.  The  Bisiiop  s 
Rjtk   IS   the   most  <.x;iosed    of  all   the    world  s   lighthouses,    a;iJ    has   had   to  be  more  strongly   built  tlian   any. 
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UGHTS  THAT  SHINE  FROM  ROCK  AND  SHOAL 


The  Tillamook  Rock  light,  the  most  important  station  on  the  Pacific  coast,  is  an  example  of  a  square 
built  lighthouse.  Thirty  feet  of  the  rock's  crest  were  carefully  blasted  off  to  provide  a  sound  foundation, 
and  this  gave  space  for  ample  quarters  for  the  men.  The  rock  is  so  lonely  and  so  difficult  of  access  in 
bad  -w^eather  that  four  men  are  alvirays  stationed  there.  The  lantern  wras  once  smashed  and  the  light  ex- 
tinguished by  a  mass  of  rock  which  was  torn  from  the  islet  and  flung,  by  the  waves,  on  top  of  the  dome. 


This     ■    n    ;:   tn       '   '    <    lightship   that  gives  war  c    terrible    Diamond    Shoal,    off    Cape   Hatteras. 

So  dieadiui  arc  tlie  storms  that  rage  along  this  I'lic,  v^.L^t.  and  so  frantic  the  currents  that  race  wildly 
round  the  headland  that  the  place  is  known  and  feared  by  seamen  the  world  over.  The  danger  is  so 
great,  that  the  lightship  is  moored  over  four  and  a  half  miles  outside  the  shoals,  so  that  in  case  the 
moorings  snap,  the  men  have  a  chance  to  save  her  and  themselves  from  destruction.  The  ship  is  driven 
by   steam  and  is  lighted   by   electricity. 

Ill 


THE     LIGHT    OF     SIXTY     MILLION     CANDLES 


The  wonders  of  a  lighthouse  light  are  quite  beyond  our  comprehension.  Its  beams  shine  or  flash  out  across  the 
darkness  so  that  the  mariner  can  see  them,  in  some  cases,  while  he  is  between  thirty  and  forty  miles  away;  and 
io  tome  of  the  latest  lighthouses  the  light  given  out  from  tba  !.uitero  ii  aqual  to  ai  m&ny  a«  sixty  millions  of  candles. 
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THE  SHINING   WINDOWS  OF  A    LIGHTHOUSE 


The  most  wonderful  improvoments  have  been  made  in  recent  years  in  tlie  lighting  of  lighthouses.  Not  only  have 
the  lights  themselves  been  made  thousands  of  times  more  powerful  than  those  formerly  used,  but  marvellous  lanterns, 
like  those  on  this  page,  made  up  of  complicated  lenses,  increase  the  power  of  the  light  many  thousands  of  times. 


These  lanterns  are  of  enormous  size,  and  consist  of  wonderful  prisms  and  lenses  and  reflectors,  the  making  of 
which  costs  many  thousands  of  dollars.     An  up-to-date  lighthouse  costs  anything  up  to  $750,00  '  to  build  and  equip 
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THE    MEN    AT    WORK    IN    THE    LIGHTHOUSE 


There  are  always  three  ke<  pers  in  a  lighthouse  on  a  rock,  and  their  work  ii;  tremendonsly  responsible,  for  shonlc 
they  allow  the  light  to  go  out  only  for  five  minutes  many  ships  might  be  wrecked.  Here  we  see  the  keeper  in  the 
daytime  tjettintj  tlie  lamp  ready  for  night.     The  greatest  care  has  to  be  exercised  to  keep  the  liijht  brilliant. 


The  lighthnusp-keepers  not  only  have  to  see  that  their  lamps  burn  brightly  at   night,  but,  as  the  man  is  doing;  in 
this  picture,  they  keep  a  sharp  look-out  by  day  for  vessels  in  distress  aud  for  any  fogs  ti.ai  the  wind  may  blow  up. 
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THE    GREAT    HORN    THAT  SOUNDS   AT    SEA 


To  warn  ships  in  foggy  weather  there  is  a  foghorn,  or  siren,  and  in  some  Ugtithouses  three  great  gas-engines  like  that 
on  the  left  are  used  to  blow  the  horn.      The  man  on  the  right  is  recording  the  time  during  which  the  foghorn  is  sounded. 


Here  is   a  monster  foghorn  for  a  lighthoiis- 
built  upon  an  elaborate  scientific  principle. 

TIlc  jii.  tiucs  on  tin,  i>,n;e,ind  on  (i.i^e  109  wL-re  taken  .11 


The  horn  itsell 


:^'*  that   is  made.     It  can  be  hoard  for  iiiiW's.  and  is 
)l    course,  to  increase  the  sound   made   by  the  siren 

■■,^r,   1  Inn.  ..  lii-t:,fi,.  L:  I  .  i.'.   "iiubt  ......!ti^\  I!,.  >   ..!c;.,.;i,i:.,ied 
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CHANGING    GUARD    AT    A    LIGHTHOUSE 


Life  on  a  lonely  lighthouse  i^;  very  dull,  and    the  men      The  ship  is  unable  to  approach  very  near  to  the  rocks, 
look   out    keenly   for    the    approach   of  the   relief    ship,      and  the  men  have  to  row  from  the  ship  to  the  lighthouse. 


Wlicn  xr.f  txi.-its  i;>-t  n.-,,i   tn-  rci  k  on  wiiirn   tiu-  IikIuIious'"   is   built,  it  is  often  inipossiole  for  the  iiifu  to  land  iii  tlie 
ordinary  way.  and  tiify  hav.-  tu  u>.-  i:aul'.-d  up,  as  shown  in  this  picture.     In  stormy  weather  this  is  very  liang'TOUS. 

110 


THE  STORM  THAT  BEATS  ON  A  LIGHTHOUSE 


The  storms  that  beat  against  a  lightiiouse  are  terrible  The  snow  and  ice  collect  upon  the  glass  of  the  lantern 
in  their  power,  and  communication,  even  by  a  life-line,  as  and,  at  the  risk  of  bemg  blown  away  by  the  terrific  winds, 
seen  in  this  picture,  is  often  cut  off  for  weeks  together,     the  lighthouse-keepers   have  continually  to  wipe  it  off. 


This  picture,  painted  by  Turner,  shows  the  Eddystone  Lighthoiisf  in  a  k'"  ■  ' '"'  '>'■>'  Hiidystoiie  Li^;htliouse 
was  blown  away  in  a  single  niKlit.and  at  the  Bishop  Rock  Lighthouse,  shown  on  page  no  the  grcTt  fog-bell, 
weighing  more  than  a  quarter  of  a  ton  and  hanging  a  hundred  feet  above  the  sea.  was  carried  away  by  tiie  angry  waves. 
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A  STERN  AND  ROCK-BOUND  COAST 


THE  LIGHTHOUSE  BEHIND  WARNS   THE   SHIPS  AWAY 
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THE    STORY    IN    A    LACE    CURTAIN 


THE  MYSTERIES  AND  HISTORIES  AND  TRAGEDIES 
THAT     LIE     THERE     FOR     ALL     OF     US    TO     SEE 

THE  DARK  TALE  OF  THE  CURTAIN  THAT  HANGS  IN  THE  LIGHT 


'X'he  lace  curtain  that  hangs  at  the 
window,  beautifying  the  cottage 
and  adorning  the  mansion,  is  so  Hke 
many  millions  of  similar  curtains  as  to 
form  one  of  the  most  commonplace 
things  in  our  lives.  But  there  is  a 
volume  of  history  behind  the  curtain  at 
the  window  which  fills  us  with  mingled 
gladness  and  shame  as  we  remember  it. 

Woven  into  the  pattern  of  the  curtain 
is  the  story  of  far  voyages  of  discovery, 
expeditions  of  ruthless  conquest,  of  en- 
slaving of  men  and  women  and  children, 
ot  wars  and  rebellions,  and  a  frightful 
chapter  of  wrongs.  And  after  that 
comes  a  chapter  of  stirring  history  of 
brave  endeavour  and  ingenuity,  of  the 
making  of  machines,  of  the  rising  of 
furious  men  against  them,  of  dire  poverty 
in  our  own  land  and  in  the  East  when 
the  machine  made  its  way,  and,  finally, 
of  the  success  of  the  machine,  and  the 
growth  of  a  vast  industry  to  take  the 
place  of  a  little  group  of  handworkers. 

The  cradle  of  the  lace  curtain,  as  of 
the  whole  cotton  industry,  was  the  little 
ship  on  which  Columbus  sailed  into  the 
West  to  find  the  East.  He  knew  all 
about  the  cotton  plant,  for  he  had  seen 
the  cotton  which  the  industrious  Moors 
had  long  been  carrying  to  Spain  from 
tlie  far  East  Indies,  and  when  he  found 
cotton  growing  wild  on  the  first  island 
at  which  he  landed,  Columbus  thought 
he  must  have  come  to  the  western  part 
of  India.  Of  course,  the  islands  were 
the  group  lying  on  the  eastern  coast  of 
Central  America,  but  he  called  them 
the  West  Indies,  and  so  they  are  called 
today,  though  they  should  really  be 
called  the  East  Americas,  half  a  world 
away  from  the  place  he  thought  he  had 
reached.  Portugal  discovered  soon 
afterwards  the  sea  route  to  India,  and 
her  traders  were  able  to  bring  to  luirope 
the  c(nton  fabrics  made  in  that  land  of 
ancient  civilisation.  Spain  tried  to 
compete  against  the  rival  nation  by 
planting  cotton  in  the  newly-found 
America  ;  but  Spain  could  always  con- 
quer  a   country   more    easily   than    siie 


could  develop  it,  and  it  remained  for  a 
little  band  of  Englishmen  slowly  to  win 
both  West  and  East  for  England.  In 
the  words  of  Carlyle,  it  was  as  if  the 
better  part  of  mankind  said,  "  Shall 
half  the  world  be  England's  for  industrial 
purposes  ...  or  shall  it  be  Spain's  for 
arrogant-torpid,  sham-devotional  pur- 
poses, contrary  to  every  law?"  Eng- 
land won  America,  and  zealously  grew 
cotton  ;  she  won  India,  and  one  of  the 
foremost  entries  in  the  charter  first  given 
to  the  East  India  Company  to  trade  with 
India  was  the  right  to  deal  in  Indian 
muslins  and  other  cotton  goods.  Then, 
at  last,  when  England  was  able  to  com- 
mand a  cotton  supply  for  herself,  she 
started  her  own  great  cotton  manufactur- 
ing trade,  and  no  longer  bought  the 
made-up  goods  of  India.  The  day  of 
the  Nottingham  lace  curtain  was  rapidly 
drawing  near,  but  had  not  yet  arrived, 
for  a  hundred  years  ago  the  proudest 
prince  could  not  have  been  supplied 
with  curtains  made  by  a  machine.  Be- 
fore this  came  about  a  tragic  chapter  of 
history  was  to  be  written. 

African  negroes  were  taken  from  their 
homes  and  carried  as  slaves  to  the 
American  colonies  and  the  W^est  Indies. 
In  the  course  of  a  century  English 
and  colonial  ships  carried  over  two 
million  slaves  from  Africa  to  America. 
These  slaves  were  employed  on  the 
farms  and  plantations  and  as  house 
servants.  At  the  close  of  the  Revolu- 
tion, when  the  Constitution  for  the  new- 
nation  was  being  written,  strong  efforts 
to  abolish  it  were  made,  but  without 
success.  In  some  of  the  States  slavery 
was  not  at  all  profitable,  and  in  these 
it  was  votefl  out.  In  others  people 
thought  thev  could  not  get  along  with- 
out slaves.  At  the  time  little  cotton 
was  grown,  for  it  was  separated  from 
the  seeds  with  great  difiicultv.  I'^ive 
pounds  was  a  good  dav's  work. 

Then  an  extraordinarv  thing  hap- 
pened. I{li  Whitnev  invented  his  won- 
d("rful  cotton-gin,  a  machine  for  sej')arat- 
ing  the  raw  cotton  trom  the  impurities 
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PREPARING  THE  DESIGN  FOR  THE  LACE  MACHINE 


THE    DRAUGHTSMAN  AT   WORK   PREPARING   THE    DRAUGHT   FROM   THE   DESIGN    FOR  THE    FIGURE   SHEET 


PUNCHING   HOLES 


C-RLS     CORRESPONDING   TO   THE    FIGURES   ON    THE   FIGURE  SHEET,  WHICH 
CORRESPOND   TO  THE    PATTERN    OF   THE    LACE 
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LACING    THE    WONDERFUL   CARDS    TOGETHER 


LACING  THE   CARDS   INTO   A   SORT  OF  CHAIN.  WHICH  WORKS   ROUND  A  PERFORATED  CYLINDER  ON  THE 
JACQUARD,   GUIDING  THE   THREAD  TO   MAKE   THE    PATTERN 


ri)rou};li  tlic   holcb    in   ihcMj 


■il    "  (lrii|)|it'rs  "    rise   ami   f.ill.  mj   working 
iiiiiciiinc,   throii>;h   whicli   llii-   lung  btaiii 


tiif   Mci-I   turs   MretLliiiig    Irom 
.  arc   threaded. 


Liid    lo    cud    of    the 
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THE  STORY  IN  A  LACE  CURTAIN 


of  seed  and  husk  and  dirt.  That 
machine  could  with  ease  clean  a  thou- 
sand pounds  of  cotton  a  day,  so  that  a 
man  or  woman  engaged  in  growing  cotton 
became  more  valuable.  This  great  in- 
vention thus  unhappily  riveted  slavery 
more  firmly  than  ever  upon  the  Southern 
States,  and  only  after  one  of  the  greatest 
and  most  terrible  wars  known  to  the  modern 


THE  WONDERFUL  CARDS.  PUNCHED  WITH  HOLES  REPRESENTING  THE  PATTERN, 

WHICH    WORK    ROUND    AT   THE    END    OF  THE  MACHINE  AND,    BY  CAUSING    THE 

RISE  AND   FALL   OF  LITTLE   RODS,   GUIDE  THE  THREADS   OF   THE   PATTERN 

world,  the  American  Civil  War,  had  been 
f(niglit  was  liberty  given  to  all  the  slaves 
in  the  I'nitt-d  States. 

V>y  this  tiim-  a  va->t  trade  in  cotton  manu- 
facture had  been  Iniilt  up  in  England.  All 
sorts  (if  cotton  ^ood^  were  Ix-in^,'  made  in 
Lama^hirr,  but  Pai>li'\',  on  the  out-  hand, 
and    Nottingham,    on    the    other,    started 
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trades  of  their  own,  and  have  never  lost 
them.  Paisley  to  this  day  makes  cotton 
thread  for  half  the  world  ;  Nottingham 
makes  the  curtains. 

Many  clever  men  worked  in  secret  to 
build  up  the  trade  by  making  machines  for 
spinning  cotton  threads  from  the  raw 
material.  James  Hargreaves,  a  man  who 
could  neither  read  nor  write,  made  the 
first  spinning  jenny, 
which  enabled  men 
to  spin  cotton  in 
great  quantities 
without  using  their 
hands.  The  men  of 
that  age,  however, 
had  a  deadly  hatred 
of  machinery.  They 
did  not  realise  that 
machinery  was  pro- 
viding them  with  an 
enormous  supply  of 
material  for  their 
labour ;  they  only 
thought  that  the 
effect  was  to  rob 
them  of  the  work  of 
their  hands.  And  so 
they  gathered  to- 
gether from  three  or 
four  small  Lanca- 
shire towns,  marched 
like  an  army  to  the 
house  of  Hargreaves 
at  Blackburn, 
smashed  his  machines 
and  his  furniture, 
and  destroyed  the 
factory  at  which  he 
worked.  The  poor 
inventor  fled  in 
dismay  to  Notting- 
ham, where  he  found 
a  friendly,  bright- 
wit  ted  carpenter 
ready  to  help  him  ; 
and  these  two,  the 
man  who  could  not 
read  or  write,  and 
the  humble  car- 
])enter,  started  the 
iirst  little  cotton 
factory  in  Nottingham.  Richard  Arkwright 
followed  a  little  later  with  his  famous 
spinning  machine,  and  he,  too,  was  so 
persecuted  that  he  had  to  flee  to  Notting- 
ham, where  one  of  the  princi])al  streets  of 
the  citv  today  is  named  after  him.  Then 
an  ingenious  clergvman  named  ("artwriglit 
invented  the  first  power  loom,  and  the  mob 
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burned  down  the  factory  at  Doncaster  in 
which  he  had  set  up  his  machines. 

Evidently  Nottingham  treated  its  inven- 
tors better  than  other  towns,  or  there  would 
have  been  a  very  unimportant  Nottingham 
today.  Out  of  the  machines  that  had  gone 
before,  a  clever  man  named  John  Heathcoat 
produced  one  to  make  lace  by  machinery. 
It  was  at  once  successful,  and  Heathcoat 
set  up  a  factory  at 
Loughborough,  a 
little  town  in 
Leicestershire ;  but 
the  machinery- 
breakers  followed 
him  there  and  broke 
up  all  his  plant,  and 
Loughborough, which 
might  have  been  a 
great  town  today, 
remains  a  compara- 
tively small  place. 

Although  Heath- 
coat's  machine  was 
the  most  complicated 
known  up  to  that 
time,  it  was  made 
still  more  complicated 
by  John  Leavers,  of 
No 1 1 i n g h a m,  who 
b  u  ilt  a  famous 
machine  which  is 
still  the  foundation 
of  lacemaking.  All 
that  has  been  done 
since  has  been  merely 
gradual  improvement 
upon  what  Leavers 
accomplished.  Of 
course,  there  are 
many  machine.-^  for 
work  that  Leavers 
never  knew,  but  for 
the  most  important 
part  of  lacemaking — 
tlie  finer  laces — the 
Leavers  machine, 
with  its  improve- 
ments,  still  stands. 

It  would  be  ini- 
possil:)le    to    (lescril)e 

the  nia(-hine  in  small  space,  but  in  eltect  it  is 
this.  From  tlie  skein  the  cotton  is  wound  on 
to  wooden  bobbins,  from  which  it  is  run  on  to 
beams — of  which  there  may  be  200 — or  on  to 
brass  bobbins,  of  which  there  may  be  5000. 
By  marvellous  mechanical  arran.tjements, 
strips  of  card,  ])unchecl  with  round  holes  in 
accordance  with  the  design,  cause  little  steel 
rods,  or  "  droppers,"  to  rise  and  fall,  so  bring- 


ing into  play  the  various  items  of  mechanism 
which  control  the  run  of  the  thread.  The 
threads  from  the  long  beams  pass  through 
fine  steel  bars,  which  move  from  right  to  left, 
being  worked  by  the  little  rods.  The  threads 
from  the  brass  bobbins  are  worked  from 
front  to  back,  so  that  the  two  threads  are 
being  constantly  crossed  and  recrossed  in  a 
way  determined  by  the  holes  in  the  cards. 


THE  IMPRESSIVE  SIGHT  OF  A  LACE  MACHINE   AT  WORK     THOUSANDS   OF    MILES 
OF    COTTON    UNWINDING    FROM    THE    BEAMS 

That,  in  brief,  is  the  wav  in  \vhi(  h  lace  is 
made,  though  curtains,  generalK'  of  coarser 
lace,  have  slightly  difterent  machinerv  of 
their  own.  Tlie  hnishing  is  largel\-  done  hv 
hand,  and  there  are  nuinv  processes  ;  but 
nothing  is  S(j  wonderful  as  the  making  of  the 
lace  itself,  and  the  lace  machine  is  often 
said  to  be  the  most  wonderful  thing  that 
men  have  made  with  >teel. 
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WINDING  THE  THREAD  THAT  MAKES  THE  LACE 


WINDING   THE    THREAD   FROM   THE   SKEIN   ON   TO  THE   WOODEN    BOBBINS,    FROM  WHICH    IT   IS   WOUND 

ROUND   THE   LONG   BEAMS 


WINDIN 


THE    THREAD    FROM    THE    WOODEN    BOBBINS    ON    TO    THE    LONG    BEAMS 
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THE  BRASS  BOBBINS  WITH  MILES  OF  THREAD 


WINDING  80  YARDS  OF  THREAD  ON  TO   EACH   OF  120  BRASS   BOBBINS  ABOUT  ONE-35th   OF    AN  INCH  WIDE 


THE  MARVELLOUS  BRASS  BOBBiN  WHICH  GIVES  THE   LACE    ITS   FOUNDATION.  SHOWING   THF    FINE  SPRING 
WHICH  HOLDS  THE  BOBBIN  IN  THE  CARRIAGE  AND  STEADIES  THE  THREAD  WHEN  WORKING 
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THE   TWO    LACEMAKERS— MAN    AND  MACHINE 


A   MACHINE   MAKING  THE    LACE   SHOWN   ON   THE  OPPOSITE   PAGE 


ONE   OF  THE    LARGEST  MACHINES,  WHICH    WILL   MAKE    I00&   NARROW    STRIPS   OF   LACE   AT  ONE  TIME 
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A  LACE  MACHINE  THAT  SEEMS  TO  UNDERSTAND 


THE  MARVELLOUS   MACHINE   BY  WHICH    A   GIRL.  TRACING  A  PATTERN   ON    PAPER   AS    IN    A   PANTOGRAPH, 
GUIDES    THE    THREAD    SO    AS    TO    WEAVE    20    YARDS    AT   ONCE,    WORKING    150    NEEDLES 
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ALMOST  CONQUERED  BUT  NOT  QUITE 


Some  of  the  worst  fires  occur  in  the  coldest  weather.  Here  the  fire  is  almost  out,  but  several  streams  of 
water  are  still  playing  on  the  building  from  lines  of  hose  which  have  been  carried  through  the  building  across 
the  street.  The  hook  and  ladder  truck  has  been  frozen  to  the  ground  and  almost  buried  by  the  ice  which 
formed   while   the  water  was  being   poured   into  the   building.      The    fire    may    smoulder    for    days. 
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WHEN  THE  FIRE  ALARM  BELL  RINGS 


HOW  THE  DREADFUL  ENEMY  15  FOUGHT 


VY/HO  has  not,  at  some  time  or  other, 
^  felt  a  thrill  of  dread  upon  hearing 
the  clanging  of  a  fire  alarm  ?  At  any  rate 
there  are  few  to  whom  it  does  not  bring 
a  quickening  of  the  pulse.  The  fear  of 
fire  is  an  old  one,  so  deep  rooted  in  the 
past  that  small  children  feel  it  by  instinct, 
even  though  they  may  never  have  seen  a 
house  ablaze. 

Fire  is  one  of  those  elemental  forces  of 
nature  which  man  can  never  quite  con- 
quer. To  be  sure  it  cooks  our  food,  it 
keeps  us  warm  in  winter  and  it  generates 
the  steam  which  turns  the  wheels  of  all 
our  great  industries ;  nature  has  offered 
us  no  more  useful  servant  than  this  fiery 
child  of  hers.  But  let  the  master  only 
turn  his  back  one  moment  and  the  slave 
leaps  up  in  rebellion,  hungry  to  devour 
and  to  destroy. 

FIRE   BECOMES    MORE   DANGEROUS 

It  has  been  to  man's  possessions,  rather 
than  to  himself,  however,  that  fire  has 
been  so  relentless  an  enemy.  While  he 
lived  in  caves  or  tents  the  danger  was  not 
so  great.  It  was  when  he  aspired  to 
wooden  houses  and  began  grouping  them 
together  in  towns  and  cities  that  the  enemy 
found  a  vulnerable  point  at  which  to  at- 
tack. 

All  through  the  earliest  records  of  his- 
tory we  find  accounts  of  conflagrations 
that  wiped  out  great  cities.  For  when 
once  the  enemy  had  gained  a  foothold  the 
people  were  helpless ;  all  they  could  do 
was  to  gather  together  as  much  of  their 
valuables  as  they  could  carry  and  flee  to 
the  open  country. 

THE    ROMANS    OHGAXISE    A    FIRE 
DEPARTMENT 

It  was  the  Romans  who  first  attempted 
to  offer  organised  and  systematic  resist- 
ance to  these  terrible  raids.  I'ossibly  their 
experience  in  fighting  their  many  human 
enemies  suggested  it  to  them  ;  thev  were 
the  masters,  in  their  time,  of  the  science 
of  military  warfare,  rrobably  it  occurred 
to  them  that  the  same  methods  could  be 
employed  successfully  against  the  two 
kinds  of  enemies.  At  any  rate  Rome  was 
the  first  city  to  organise  a  regular  fire 
department,  a  standiiig  army  of  fire  fight- 
ers,  which   at   one   time   numbered   seven 
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thousand,  with  nothing  to  do  but  to  re- 
spond to  the  fire  alarms.  And,  strange 
as  it  may  seem,  some  of  the  methods  they 
employed  in  extinguishing  the  flames  have 
not  been  improved  upon  to  this  day. 

Could  we  have  a  moving  picture  of  a 
conflagration  in  Rome,  two  thousand 
years  ago,  it  would  probably  present  to  us 
a  scene  not  very  different  from  those  we 
sometimes  witness  to-day  in  our  own 
modern  cities.  The  houses  in  the  poorer 
and  more  populous  quarters  of  Rome  were 
usually  built  entirely  of  wood.  Each  fam- 
ily kept  a  continuous  fire  burning  on  an 
open  altar,  in  honour  of  the  domestic  gods, 
and  so  it  was  no  wonder  that  fires  fre- 
quently broke  out. 

SCENE  AT  A   FIRE  IN   ROME 

First  would  come  the  alarm  ;  the  house- 
holder would  rush  out  into  the  street, 
shouting.  But  there-  would  be  no  alarm 
boxes  to  which  he  could  turn.  Instead 
there  were  men  stationed  along  the  streets, 
at  short  distances  apart,  known  as  "  noc- 
turnes." From  one  nocturne  to  another 
the  alarm  would  be  shouted  along  the  line 
until  it  reached  the  nearest  "  castra,"  or 
fire  house,  where  the  fire  companies  cover- 
ing that  district  would  be  quartered.  Then 
all  the  human  alarm  boxes  within  hearing 
would  rush  to  the  scene  of  the  fire  and 
become  policemen.  Just  as  the  police  do 
at  our  fires,  they  would  drive  back  the 
gathering  crowds  and  establish  strict  fire 
lines. 

Not  many  minutes  would  pass;  then, 
above  the  excited  murnuiring  of  the 
crowds  would  rise  the  distant  sounds  of 
shouts  and  the  quick  tramp  of  many  feet. 
The  nocturnes  would  rapidly  clear  an 
oi)ening  through  the  crowds  and  through 
the  passage  would  charge  a  centurion, 
heading  a  comj^any  of  firemen  in  metal 
helmets  and  leather  jackets  and  trousers. 
Some  wf)ul(l  be  bearing  "  siphones." 
wooden  hand-])umps  that  worked  like 
svringes ;  others  would  be  armed  with 
axes,  hammers,  saws  and  iron  bars,  while 
still  other  groups  bore  short  ladders,  so 
made  that  their  ends  fitted  and  C(Hi1(1  be 
clamped  together,  forming  a  nierms  of 
ascent  to  the  tops  of  the  highest  buildings. 

After  these  foremost  squads  would  fol- 
low   the   main    mass   of   the   firemen,   the 
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"  aquarii,"  numbering  hundreds,  each  car- 
rying a  Hght  earthenware  vase.  The 
aquarii  would  immediately  form  into 
chains  to  the  nearest  cistern,  supplied 
from  the  great  aqueducts  leading  into  the 
city,  and  presently  the  jars  would  begin 
emptying  a  continuous  stream  of  water 
in  the  hand-pumps. 

THE    FIRE   CHIEF   ARRIVES 

Suddenly  a  loud  cheer  would  arise 
from  the  crowd  and  a  chariot  would  dash 
through  the  passageway,  bearing  the 
"  prefectus  vigilum,"  the  fire  chief,  who 
would  immediately  assume  command  of 
the  operations  against  the  flames.  Sur- 
geons, too,  would  be  in  attendance,  to 
care  for  those  who  might  be  injured  or 
overcome  by  the  smoke.  There  were 
three  attached  to  each  fire  house.  Not 
least  prominent  would  be  the  pillow  bear- 
ers, each  four  carrying  among  them  a 
huge,  leather  pillow,  each  pillow  at  least 
four  feet  square  and  stuffed  with  feathers. 
Should  anybody  appear  in  the  upper 
windows  of  the  burning  building,  whose 
escape  by  the  stairways  had  been  cut  off, 
the  i)illow  bearers  would  immediately 
drop  their  pillows  below  the  windows, 
upon  which  the  imprisoned  inmates  of 
the  building  might  leap.  There  are  ex- 
pert fire  fighters  to-day,  —  one  of  them 
at  one  time  chief  of  the  New  York  Fire 
Department,  —  who  say  that  nothing  has 
ever  been  invented  that  serves  its  purpose 
better  than  the  life-saving  pillow  of  the 
old  Roman  fire  department. 

I^st  to  arrive,  but  by  no  means  least 
important,  would  be  the  "  questionarius," 
the  most  feared  and  respected  of  all  the 
Roman  fire  officials.  As  his  title  might 
indicate,  even  to  those  who  do  not  know 
Latin,  his  business  was  to  ask  questions, 
but  to  many  his  questions  were  anything 
but  comfortable.  How  did  the  fire  start? 
Was  it  accident  ?  For  the  Roman  laws 
demanded  that  responsibility  must  be 
fixed  for  every  fire.  It  was  the  business 
of  the  (juestionarius  to  fix  the  responsi- 
bility. He  established  a  court  of  inf|uiry, 
even  before  the  flames  had  been  subdued. 
Me  could  comf)el  testimony  from  every- 
body. And  if  the  suspicion  of  arson  was 
very  strong  against  anybody  in  particular 
he  would  not  hesitate  to  apply  torture  to 
hasten  a  confession.  It  is  only  of  late 
vears   that  modern   cities   in   this  countrv 


have  taken  example  of  old  Rome  and  ap- 
pointed officials  whose  duties  correspond 
to  those  of  the  questionarius ;  he  is  known 
as  the  fire  marshal. 

SOME    GREAT    FIRES    OF    WHICH    WE    KNOW 

When  the  Northern  barbarians  des- 
troyed Rome  a  great  many  of  her  insti- 
tutions were  lost  to  the  world ;  among 
them  was  the  organised  fire  department. 
During  all  the  dark  middle  ages  men 
thought  more  of  war  and  destruction  than 
of  saving  lives  and  property  from  the 
flames.  Great  conflagrations  were  taken 
as  visitations  from  an  angry  Providence, 
as  was  pestilence  and  famine.  Berlin  was 
destroyed  in  1405  ;  Moscow,  Lisbon,  Ven- 
ice, Vienna  and  Copenhagen  suffered 
enormous  and  disastrous  fires.  Constanti- 
nople was  entirely  or  partly  wiped  out  a 
dozen  times.  London  was  again  and 
again  laid  waste,  notably  in  the  years  798, 
1087,  1132,  1212  and 'in  1666,  the  last 
being  the  "  Great  Fire,"  which  burned  for 
four  days  and  destroyed  13,000  houses 
and  public  buildings  covering  436  acres. 
How  helpless  the  citizens  were  against 
fires  in  those  days  may  be  judged  from 
the  vivid  description  of  the  great  London 
fire  handed  down  to  us  by  Samuel  Pepys 
in  his  famous  Diary.  In  the  hope  of 
checking  the  onward  sweep  of  the  flames 
houses  were  blown  down  with  gunpowder 
across  those  sections  toward  which  the 
wind  was  blowing  the  flames,  that  they 
might  have  nothing  to  feed  upon. 

The  great  fire  of  London  seems  to  have 
waked  the  people  to  the  need  of  something 
at  least  approaching  a  fire  department. 
Immediately  afterward  officials  were  ap- 
pointed who  nnist  make  it  their  business 
to  devise  some  means  to  check  future 
fires.  The  hand-pump  was  brought  into 
use  again.  Fire  com])anies,  too,  were  or- 
ganised, the  members  being  volunteers, 
just  as  they  are  to-day  in  our  villages  and 
small  towns. 

I'IRES  Oi:STRUCTI\E   IN    AMERICA 

In  the  .\merican  colonies  the  problem 
of  checking  fires  was  even  more  serious 
than  in  the  mother  country,  for  here,  be- 
cause of  the  vast  forests  so  close  at  hand, 
the  houses  were  built  almost  entirely  of 
wood.  One  of  the  first  fire  companies  to 
be  organised  in  this  countrv  was  founded 
in    Philadelphia,    in    173^).      C)f    the    four 
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chiefs  Benjamin  Franklin  was  one.  Each 
member  was  expected  to  furnish,  at  his 
own  expense,  six  leather  buckets  and  two 
stout  linen  bags.  The  buckets,  of  course, 
were  intended  for  throwing  water  on  the 
flames ;  the  bags  were  used  as  receptacles 
for  whatever  valuables  might  be  saved 
from  the  burning  buildings.  In  New  York 
similar  fire  brigades  were  organised  and 
it  became  quite  the  fashion  for  the  young 
men  of  the  city  to  join  them.  So  numer- 
ous were  the  members  that  they  also  un- 
dertook the  duties  of  a  fire  police.  All 
through  the  night  members  of  the  volun- 
teer fire  companies  would  patrol  the  streets 
of  the  populous  quarters  of  the  city.  For 
this,  reason  they  became  known  as  the 
"  Prowlers." 

EARLY   FIRE  FIGHTERS   IN    NEW   YORK 

So  primitive  was  the  apparatus  of  these 
early  fire  brigades  that  it  seems  a  wonder 
to  us  now  that  they  could  accomplish  any- 
thing at  all  against  even  a  single  house 
afire.  Everybody  has  seen  the  old  prints 
depicting  fire  scenes  of  that  period ;  the 
eight  or  ten  men  working  the  old  hand- 
pump  ;  one  or  two  men  squirting  a  stream 
of  water  on  the  flames  from  a  hose  not 
much  thicker  than  an  ordinary  garden 
hose;  and  the  two  chains  of  firemen 
formed  between  the  pump  and  the  nearest 
source  of  water  supply,  passing  the  buck- 
ets to  and  fro. 

The  invention  of  the  steam  engine 
brought  about  a  big  change.  In  one  way 
it  was  for  the  better,  for  with  steam- 
driven  machinery  big  pumps  could  be  em- 
ployed, capable  of  throwing  powerful 
streams  of  water  against  burning  build- 
ings. The  first  steam  fire  pump  was  used 
in  England,  in  1829.  Its  first  appearance 
was  ridiculed  and  the  name  "  steam 
squirt "  was  laughingly  api^lied  to  it. 
Even  so  was  the  first  steamshij:*  laughed 
at.  Yet  the  "  steam  squirt  "  was  the  first 
of  the  modern  apparatus  used  to-day  by 
our  fire  companies,  so  complicated  that 
whole  hooks  arc  written  on  how  to  work 
them. 
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sparks  on  shingled  roofs,  factories  and 
warehouses  full  of  inflammable  goods, 
cheap  lumber,  which  encouraged  more 
than  ever  the  building  of  wooden  houses. 
Then  too  followed  the  invention  of 
matches,  one  of  the  most  common  origins 
of  fire  outbreaks,  and  the  use  of  petroleum 
for  lighting.  Meanwhile,  too,  smoking 
was  becoming  a  common  habit  among 
men. 

In  Europe  these  innovations  did  not  in- 
crease the  danger  to  the  same  extent  as 
in  this  country,  for  there  the  houses  were 
largely  built  of  stone  and  brick,  because 
of  the  growing  scarcity  of  timber.  But 
in  this  country  the  risks  multiplied  ten- 
fold. The  white  and  yellow  pine,  which 
was  the  principal  material  used  in  the 
building  of  American  houses,  was  espe- 
cially inflammable.  Americans,  with  their 
characteristic  love  of  personal  liberty, 
would    not    tolerate   building   regulations. 

What  right  had  the  city  to  tell  a  free- 
born  citizen  how  he  should  build  his 
home?  And  if  John  Smith  &  Co.  chose 
to  erect  a  wooden  warehouse  in  which  to 
store  cotton  or  cases  of  petroleum,  whose 
business  was  it  but  their  own  ?  If  they 
were  willing,  for  the  sake  of  saving  extra 
expense,  to  run  the  risk  of  fire,  from 
which  they  would  suffer  most,  who  had 
the  right  to  interfere?'  It  is  only  of  late 
years  that  we  are  beginning  to  realise,  as 
they  did  long  ago  in  Europe,  that  our  per- 
sonal liberties  nnist  not  endanger  the  wel- 
fare of  our  neighbours. 

GREAT    FIRES    IN   THE    UNITED   STATES 

From  the  earliest  days  this  has  been  the 
country  of  big  fires.  New  York  sutTered 
heavily  in  1835  and  again  in  1856;  Pitts- 
burgh was  destroyed  in  1845  •  Chicago 
was  almost  comjilctcly  wiped  out  in  1871 
and  Boston  suffered  heavily  in  1872. 
Charleston,  Philadelpliia,  Savannah,  Port- 
land and  San  I-'rancisco,  each  has  a  terri- 
ble fire  history  of  its  own.  Where  a 
Euro]:)ean  city  sutTered  disaster  once  or 
twice  a  century,  American  cities  sufl'ered 
three  or  four  times  in  the  same  period. 

With  the  same  energy  that  thev  had 
emjiloyed  in  building  up  this  wonderful 
C(Kmtry,  the  .Americans  set  about  orgam's- 
ing  means  of  protecting  their  possessions 
against  this  terrible  and  growing  danger. 
The  result  was  that  our  fire  (lejK'irtiiients 
have   been,    from    the   verv   first,   the  best 
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and  the  most  efficient  in  the  world.  Need 
calls  forth  invention.  It  was  our  pressing 
need  of  fire-fighting  apparatus  that  caused 
us  to  improve  on  European  inventions 
and  to  invent  machines  of  our  own.  An- 
other fire  danger  peculiar  to  this  country 
was  the  tall  buildings  that  were  being 
erected,  especially  in  New  York.  This 
called  forth  the  invention  of  the  water 
tower,  an  apparatus  that  would  be  almost 
unnecessary  in  most  European  cities, 
where  houses  are  seldom  more  than  three 
stories  high. 

THE  BEST  FIRE  DEPARTMENT  IN  THE  WORLD 

Xo  wonder,  then,  that  New  York,  with 
its  skyscrapers,  should  have  the  biggest 
and  best  fire  department  in  America. 
While  buildings  were  limited  to  three  or 
four,  or  even  five,  stories,  it  was  compara- 
tively easy  to  deal  with  outbreaks  of  fire. 
Dut  when  they  began  shooting  fifteen, 
twenty  and  even  forty  stories  into  the  air, 
a  new  problem  presented  itself  to  the  city 
fire  officials.  At  first  there  was  some  talk 
of  passing  laws  against  the  erection  of 
such  high  buildings,  but  finally  the  engi- 
neers who  were  specialists  in  this  line 
found  a  solution  to  the  difficulty ;  the 
high  pressure  system. 

Hicy  conceived  the  idea  of  building 
jiermanent  pump  houses  in  which  could 
be  installed  gigantic  steam  pumps,  so 
])owerful  that  they  could  throw  streams 
of  water  from  the  nozzles  of  hoses  with 
almost  the  same  force  that  a  shell  is  fired 
from  the  mouth  of  a  cannon.  These 
jnmips  would  be  connected  with  the  en- 
tire water  piping  system  throughout  the 
section  of  the  city  in  which  the  skyscra- 
j)ers  were  situated. 

THE    HIGH    PRESSURE    SYSTEM 

When  the  first  test  of  the  high  pressure 
system  was  made  each  ]niinp  station,  five 
in  number,  made  a  deliver\-  of  18,000 
gallons  of  water  a  minute.  Some  of  the 
individual  jinmps  discharged  as  much  as 
3.800  gall'ins  a  minute.  So  powerful  is 
a  stream  of  water  from  a  high  pressure 
hose  that,  when  directed  at  the  side  of  a 
building  on  the  le\cl  of  the  street,  it  can 
make  a  brick  wall  crtimlile  as  though 
struck  1)\-  an  explosive  shell.  Wv  raising 
tlie  stream  at  an  angle  of  eightv  degrees 
it  could  ea^il\  reach  the  cornice  of  the 
highe^t  apartment  house  in  the  city,  or  it 


could  wash  the  dome  of  St.  Paul's  Cathe- 
dral in  London. 

Naturally  such  advanced  methods  of 
fire  fighting  demand  expert  handling. 
However  enthusiastic  they  might  be,  vol- 
unteers would  not  be  competent  for  such 
a  task.  So  not  only  are  the  chiefs  men 
who  give  all  their  time,  sometimes  all  their 
lives,  to  this  profession,  but  the  men  are 
picked  and  trained  even  more  careftdly 
than  are  the  men  of  the  army  and  navy. 

HOW    FIREMEN    ARE    CHOSEN 

First  of  all,  the  applicant  for  the  posi- 
tion of  common  fireman  must  pass  a  very 
strict  physical  examination.  His  body 
must  be  strong  and  as  near  perfect  as 
possible ;  even  catarrh  or  ingrowing  nails 
are  sufficient  cause  to  disqualify  him. 
After  he  has  been  passed  by  the  doctor 
he  must  undergo  the  test  for  muscular 
strength.  The  candidate  must  hang  sus- 
pended from  the  rung  of  a  horizontal 
ladder  by  his  hands,  then  pull  himself  up 
till  his  chin  is  above  the  rung;  he  must 
perform  this  feat  fourteen  times,  enough 
to  tax  the  strength  of  a  trained  athlete. 
Next  a  dynamometer  is  used  to  test  the 
strength  of  the  leg  and  back  muscles  and 
the  joints  of  the  knees,  l-'inally  there  are 
various  jumping  feats  to  perform. 

After  ])assing  all  these  examinations 
successfully  the  candidate  nnist  await  his 
turn  for  appointment.  When  that  time 
comes  he  is  assigned  to  active  duty  on 
probation  in  one  of  the  hardest  districts 
of  the  city,  where  he  will  have  plenty  of 
o])portunity  to  show  his  mettle.  If  he  is 
a  coward  it  will  soon  be  foimd  out. 

HOW    FIREMEN    ARE    TRAINED 

But  first  he  must  attend  the  college 
training  school  for  probationers;  like  the 
soldier  he  must  undergo  a  period  of  drill 
before  he  is  sent  out  on  the  firing  line. 
Here  he  is  trained  in  the  use  of  scaling 
ladders  on  a  building  a  hundred  feet  high. 

At  the  school  the  recruit  is  assigned  to 
one  of  the  drill  squads  and  gradually 
broken  in.  He  is  taught  to  handle,  raise 
and  balance  the  ladders  before  he  is  al- 
lowed to  use  them.  As  the  ladders  weigh 
from  twenty  to  sixty-five  ])ounds  and 
range  from  fourteen  to  twenty  feet  in 
length,  it  can  be  seen  that  it  lakes  experi- 
ence to  handle  them.  After  the  novice 
has  mastered  this  he  is  made  to  climb  to 
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the  first  window,  then  to  the  second  and, 
as  his  nervousness  gradually  leaves  him, 
he  mounts  to  the  top. 

Next  the  young  fireman  is  taught  how- 
to  build  a  "  chain,"  a  series  of  ladders 
hanging  from  the  windows,  up  to  the  top, 
a  man  being  stationed  at  each  window. 
In  this  drill  when  the  first  man  reaches 
the  first  window  he  fastens  himself  to  his 
ladder  by  means  of  a  large  steel  snap, 
attached  to  a  strong  canvas  belt  about  his 
waist.  Then  he  reaches  down  and  pulls 
up  another  ladder,  passed  to  him  by  the 
man  below.  At  the  top  of  each  ladder  is 
a  long  hook  which  just  fits  over  the  sill 
of  a  window.  This  the  first  man  raises 
and  hooks  into  the  window  above  him, 
after  which  he  climbs  it,  swinging  like  a 
monkey  on  the  bough  of  a  tree.  And  so 
the  chain  is  built,  each  man  coming  up 
from  below  carrying  one  ladder  for  the 
chain.  This  exercise  is  well  adapted  to 
test  the  nerve  so  necessary  for  braving  the 
dangers  to  which  all  firemen  are  exposed 
at  some  time  or  other. 

There  is,  indeed,  need  for  iron  nerve, 
for  it  is  no  human  enemy  that  this  fire 
army  of  New  York  must  fight.  The  dan- 
gers to  which  firemen  are  almost  daily 
exposed  may  not  seem  so  picturesque  as 
those  which  soldiers  must  undergo  on  the 
firing  line,  but,  considering  the  smaller 
numbers  engaged,  the  killed  and  wounded 
are  quite  as  many.  Only  too  often  does 
a  company  return  to  the  firehouse  after 
a  fire  with  one  or  more  of  its  members 
missing.  If  the  missing  have  not  been 
carried  to  the  hospital  they  are  dead,  for 
the  battle  has  been  with  an  enemy  that 
never  takes  prisoners. 

WHAT    riRKS    .\RE    MOST    DANGEROUS 

It  is  not  always  the  fire  that  goes  roar- 
ing through  the  roof  of  a  building,  light- 
ing u])  tiic  streets  for  a  mile  around,  that 
presents  the  most  danger.  It  is  in  the 
dull,  smoky  cellar  fires  that  tlie  fireman 
is  most  often  overcome  by  smoke  or  gas. 
Then  there  is  the  awful  "  back  draft," 
which  every  fireman  soon  learns  to  dread. 
Dashing  up  the  stairway  of  a  burning 
building,  dragging  the  hose  after  them,  the 
men  come  to  a  closed  doorway.  With 
axes  thev  smash  in  the  door.  The  smoul- 
dering fire  within  is  ex))osed  to  view  — 
and  to  the  inrush  of  fresli  air.  I'or  a  mo- 
ment there  is  an  awful  pause  ;   then,  as  the 


oxygen  strikes  the  fire  the  whole  room 
explodes  into  a  roaring  flame.  Out 
through  the  open  doorway  leap  the  fiery 
tongues,  as  though  flashed  from  the  mouth 
of  a  cannon.  The  experienced  fireman 
instinctively  falls  flat,  his  face  in  his  hands, 
ducking  the  blow.  But  many  a  man  has 
been  killed  or  horribly  burned  by  back 
draft.  At  one  fire,  in  New  York  City, 
some  years  ago,  this  kind  of  an  explosion 
blew  out  the  whole  front  of  a  building 
and  severely  injured  the  greater  part  of 
a  whole  fire  company. 

The  falling  wall  is  another  common 
danger.  Sometimes  a  brick  wall  will  fall 
down  straight,  buckle  in  the  middle  and 
crumple,  dropping  like  a  curtain.  The 
tumbling  bricks  are  then  easily  dodged. 
But  (|uite  often  the  whole  wall  will  fall 
straight  out,  reaching  clear  across  the 
street  and  remain  almost  solid  until  it 
strikes  the  ground.  This  is  the  kind  that 
kills  or  cripples  whole  companies. 

Broken  glass  and  molten  lead  are  other 
perils  met  with  at  almost  every  fire.  All 
through  the  department  are  found  men 
bearing  scars  from  wounds  inflicted  by 
glass  splinters.  And  again  they  will  enter 
large  buildings  not  yet  in  full  flame,  en- 
counter thick  smoke  and  lose  the  way  out. 
In  such  a  case  the  experienced  fireman 
inmiediately  drops  down  beside  his  hose 
and,  by  following  it,  reaches  the  entrance. 

THE   N.WAL    FIRE   FIGHTERS 

We  have  likened  the  five  thousand  men 
of  the  New  York  Fire  Department  to  an 
army,  but  there  is  a  section  of  it  which 
should  rather  be  compared  to  the  navy. 
In  New  York,  as  in  all  cities  on  the  water, 
there  are  certain  sections  which  cannot  be 
easily  covered  by  the  fire  fighters  on  land, 
or  at  least,  they  can  only  attack  fires  there 
from  one  side.  That  is  the  shipping  dis- 
trict ;  the  docks  reaching  out  iiUo  the 
river  or  the  bay,  on  some  of  which  are  big 
warehouses  filled  with  comlnistible  goods, 
and  esjieciallv  the  ships  moored  alongside. 
On  catching  fire  a  ship  is  likely  to  have 
its  mooring  lines  burned  through  and  then 
drift  out,  out  of  reach  of  the  streams  from 
the  fire  hose.  What  adds  to  the  danger 
of  water-front  fires  is  the  fact  that  a  fresh 
breeze  is  nearlv  alwavs  blowing  in  from 
the  water,  ready  to  fan  the  flames  inward. 
And  a  fire  can  be  fought  most  effectively 
from  the  windward  side. 
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To  protect  its  long  line  of  shipping  New 
York  maintains  a  fleet  of  tire  boats,  really 
floating  fire  engines.  At  first  glance  one 
of  these  fire  boats  might  well  be  taken  for 
a  torpedo  boat,  for  the  rows  of  brass- 
headed  hose  connections  along  the  side  of 
the  deckhouse  and  the  formidable-looking 
stand-pipes,  or  "  monitor  nozzles,"  as  they 
are  called,  mounted  fore  and  aft,  give  the 
appearance  of  naval  armament. 

THE    FIRE    BOATS   OF    NEW    YORK 

Each  of  these  marine  fire  fighters  is 
moored  at  a  dock,  beside  a  house  erected 
by  the  Fire  Department  especially  for  her 
crew.  This  building  is  fitted  up  very  much 
like  any  fire  house ;  sleejiing  quarters  up- 
stairs, sliding-poles  by  .which  the  men  can 
descend  quickly  to  the  ground  floor,  and  a 
full  set  of  telegraphic  instruments  by 
which  the  company  may  be  informed  of  all 
the  alarms  that  are  sounded  throughout 
the  city.  The  boat  itself  lies  with  steam 
up,  at  all  times  ready  to  speed  away  on 
business,  whether  it  be  to  a  burning  ship 
or  lighter  in  mid-stream  or  to  a  burning 
coal  bunker  or  dock  at  the  other  end  of 
the  city. 

These  boats  are  built  of  steel  throughout 
and  the  deckhouse  and  wheelhouse  is  made 
of  cement ;  there  must  be  no  woodwork 
about  them  that  could  ignite,  for  some- 
times they  are  obliged  to  approach  very 
close  to  a  fire  and  deliver  their  streams  at 
close  quarters. 

One  of  these  fire  boats,  the  AVtc 
]'orker,  can  throw  12,000  gallons  of 
water  a  minute  at  a  blazing  dock.  The 
water,  of  course,  is  pumped  up  from  over 
the  side,  up  into  an  air  chamber,  which 
equalises  the  pressure,  then  into  a  twelve 
inch  pi])e  which  runs  all  around  the  boat, 
just  below  the  deck,  from  which  there  are 
forty-two  outlets  for  hose  connections,  the 
biggest  being  six  inches  in  (Hamcter. 
Some  of  those  lead  to  mounted  nozzles, 
resembling  machine  guns,  two  of  which 
are  on  top  of  the  wheelhouse.  From  one 
of  the  latter  a  stream  of  water  can  be 
thrown  t>ver  three  Inmdred  feet. 

\\"\th  all  her  power  going  the  AVti.' 
Yorker  can  boinljard  a  burning  ship  or 
warehouse  with  a  vcrital)le  cascade,  which 
only  the  l)iggest  blazes  can  withstand  for 
long.  Dnc  ])low  from  her  monitr)r  nozzle 
stream  can  make  a  hole  in  a  brick  wall. 

Almost  lausrhable  is  the  fact  that  each 


of  these  boats,  in  spite  of  its  being  built 
especially  for  going  into  the  very  midst 
of  the  flames,  must  carry  a  row  of  fire 
buckets  in  its  wheelhouse.  Such  is  the 
regulation  applying  to  all  boats  plying 
New  York  Harbour.  Since  laws  must  be 
applied  to  all  alike,  no  exception  can  be 
made  in  favour  of  the  fire  boats. 

A    TERRIBLE    WATER-FRONT    FIRE 

Many  have  been  the  terrible  sea  battles 
with  fire  through  which  the  New  York 
fire  fleet  has  rendered  splendid  service. 
Perhaps  the  most  brilliant  service  it  has 
rendered,  when  its  efficiency  was  taxed  to 
the  utmost,  was  its  battle  with  the  flames 
during  the  disaster  that  occurred  in  1900. 
A  fire  started  on  one  of  the  piers  on  the 
New  Jersey  side  of  the  river,  alongside  of 
which  the  big  German  passenger  liner 
Saale  was  moored.  In  less  than  fifteen 
minutes  the  flames,  fed  by  stores  of  cotton, 
turpentine  and  oil,  swept  from  pier  to  pier. 
A  strong  breeze  was  blowing  at  the  time. 
Before  anybody  could  realise  the  immen- 
sity of  the  outbreak  a  quarter  of  a  mile  of 
docks  and  ships  was  ablaze. 

The  Saale  and  four  other  big  German 
passenger  ships  were  crowded  with  visit- 
ors. Before  the  crowds  aboard  could  real- 
ise what  was  happening  they  were  in  the 
midst  of  a  roaring  vortex  of  flames. 

Whether  they  were  cast  loose  by  their 
crews  or  whether  their  mooring  lines  were 
burned  through,  the  four  big  steamers, 
each  blazing  like  a  torch,  drifted  out  into 
the  river,  crowded  with  people.  Hun- 
dreds jumped  into  the  water  and  of  them 
some  were  rescued  by  tugboats  and  other 
craft,  but  most  of  them  were  forced  down 
below  into  the  holds.  The  portholes  were 
too  small  to  permit  of  their  escape,  and 
there  most  of  them  perished.  Altogether 
over  four  hundred  ]ieople,  mostly  women 
and  children,  were  burned  to  death. 

now   THE    FIRE   BO.\TS   SAVED    NEW    YORK 

Ihit  it  was  the  fire  fleet  which  saved 
these  drifting  conflagrations  from  setting 
a])laze  the  whole  length  of  the  shipping 
district  on  the  New  York  side.  One  of 
the  burning  steamers,  the  Bremen,  drifted 
across  the  river  and  set  fire  to  a  wharf, 
tlien  to  a  lighter.  One  after  the  other  the 
fire  boats  quenched  these  blazes.  Finally 
they  were  able  to  give  their  whole  atten- 
tion to  the  four  great  steamers  blazing  in 
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VHEN  THE  FIRE  ALARM  BELL  RINGS 


the  river,  and  grappled  with  them  at  close 
quarters,  pouring  whole  broadsides  of 
water  into  them.  Had  it  not  been  for  the' 
effective  service  they  rendered  on  this  oc- 
casion there  can  be  no  doubt  that  one  of 
the  biggest  conflagrations  in  the  history  of 
any  seaport  would  have  swept  the  New 
Jersey  and  New  York  shores  of  the  Hud- 
son River. 

Whole  books  might  be  devoted  to  the 
exciting  encounters  of  the  American  fire 
departments  with  the  enemy.  The  heroic 
fight  of  the  firemen  with  the  great  fire  that 
followed  the  earthquake 
in  San  Francisco,  in 
1906,  is  quite  as  thrill- 
ing as  the  story  of  any 
war.  Another  stirring 
event  w^as  the  great  Bal- 
timore fire,  in  1904, 
though  fortunately  here 
no  lives  were  lost.  On 
this  occasion  the  fire 
companies  from  Wash- 
ington, Philadelphia  and 
New  York  responded  to 
the  call  for  help  and 
were  hurried  down  on 
special  trains.  Here  the 
flames  had  opposed  to 
them  the 
forces  of  four 
big  cities  as 
well  as  the 
minor  rein- 
force  nients 
tliat  were  sent 
from  small 
n  e  i  glihourini; 
communities. 


The  rope  gun  carries  a  string 
with  it  by  which  a  rope  may  be 
hauled  up  to  those  whose  escape 
has    been    cut    off    by    flames. 


WHY    SL'CII    FIRE   DEPARTMENTS    ARE 
NECESSARY 

At  first  thought  it  niiglit  seem  tliat  wc 
have  reason  to  boast  of  our  sii])eri()r  fire 
departments,  and,  indeed,  we  really  have 
reason  to  l)e  proud  of  the  l)rilliant  fights 
that  our  firemen  have  made.  Uul  on 
closer  examination,  on  comparing  the  way 
we  handle  fires  with  the  way  the  Euro- 
peans handle  their  fire  ])rol)lem,  it  mii^lit 
seem  that  we  have  ver\-  little  to  1)o  proud 
of. 

Why  is  it  that  in  this  couiitrv  fire  des- 
troys four  times  as  much  j)r()pcrtv  as  in 
England?  Our  vcarlv  loss  amounts  to 
about  three  hundred  million  dollars :  about 


three  dollars  for  each  man,  woman  and 
child  of  the  population.  The  average  for 
European  cities  is  much  less  than  a  dollar 
for  each  person. 

The  answer  is  that  in  Europe  they  apply 
the  old  proverb  that  an  ounce  of  preven- 
tion is  worth  a  pound  of  cure.  Eirst  of 
all,  European  cities  have  passed  very  strict 
regulations  in  the  building  of  their  houses, 
especially  in  limiting  their  sizes.  There 
the  people  recognise  the  right  of  the  city 
to  dictate  to  its  citizens  of  what  material 
they  shall  build  houses  or  factories.  We, 
too,  have  begun  to  learn  this  lesson. 

FEWER    FIRES   IN    EUROPE 

Another  reason  why  the  cities  of  Eu- 
rope suffer  less  is  because  they  were  not 
above  taking  example  from  ancient  Rome ; 
with  them  the  office  of  "  questionarius  " 
plays  an  important  part.  Probably  most 
of  our  fires  are  caused  by  carelessness. 
The  Europeans  will  not  tolerate  this  as  an 
excuse.  They  regard  carelessness  which 
endangers  the  lives  and  property  of  the 
city  as  a  crime  and  punish  it  accordingly. 
One  of  the  fire  chiefs  of  New  York  gives 
an  illustration  in  an  incident  which  oc- 
curred while  he  was  on  a  visit  to  a 
German  city. 

A  blaze  broke  out  in  a  small,  private 
hotel  at  which  he  was  stopping.  The  fire 
department  responded  to  the  alarm,  put 
out  the  blaze,  which  did  little  damage, 
then  carefully  cleaned  up  the  mess  they 
had  made.  Next  the  fire  marshal  sum- 
moned the  guest  in  whose  room  the  fire 
had  occurred.  lie  was  able  to  prove  that 
it  had  hai)pene(l  through  no  fault  of  his. 
A  coal  had  dropped  out  from  a  stove  and 
ignited  the  floor.  Next  the  landlady  was 
sent  for.  She  stated  that  she  had  just 
bought  the  house  and  that  the  stove  stood 
as  it  did  when  she  took  possession.*  Then 
the  jirevious  owner  was  directed  to  appear 
before  the  fire  marshal.  He  admitted  that 
he  had  neglected  to  complv  with  the  laws 
demanding  that  the  floors  be  protected  by 
metal  sheeting.  Thereupon  he  was  heav- 
ilv  fined. 

We,  too,  are  adopting  this  method  oi 
])revention.  Many  .\nierican  cities  now 
liave  appointed  fire  marshals,  whose  busi- 
ness it  is  to  "  ask  questions."  We  are  in- 
deed learning  that  prevention,  rather  than 
heroic  fire-fighting,  is  the  solution  «  f  our 
fire  problem. 
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SURVIVALS  OF  EARLIER  DAYS  IN  FIRE  FIGHTING 
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AN    OLD    HAND    ENGINE    PRESERVED    AS    A    CURIOSITY 
Steam    fire    engines    supplanted    the    old    hand    engines   just   as   motor  engines  are  supplanting  steam.      Here  is 
shown   one   of   the   old   hand   engines,   which  was  drawn    by    the    firemen    themselves,    generally    volunteers.      The 
water   was   pumped   by   raising   and   lowering    the   bars   at   the    side,  which  we  here  see  lifted  out  of  the  way. 


o^lc;mi:ns  of  different  stages  in  fire  fighting 

Several  years  a^o,  the  New  York  Fire  Department  showed  in  a  parade  the  different  kinds  of  fire  fighting 
apparatus  which  had  been  used  in  New  York  from  early  times.  Here  a  part  of  the  parade  is  shown  about 
to   start.       The    signs   describe    the   apparatus   and    tell   when    it    was  used,  or  else  give  advice  on  fire  prevention. 
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THE  PRESENT  AND  THE  FUTURE  IN  FIRE  ENGINES 
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THE    GALLOPING     HORSES    ON    THE    CITY    STREETS 
No  sight   is  more  thrilling   than    to   see   a    fire    engine    on    a    city    street.      The    galloping    horses,    with    sparks 
flying   from  their  feet,   the   clanging   bell,   the  whistle,   all  unite  to  make  an  impression  which  is  never  forgotten. 
In  many  cities  horse-drawn  engines  are  being  supplanted  by    motor-driven   engines,    like   those    shown    below. 


THE    QUII:TEK    MOTOR    ENGINE    GLIDES    ALONG 
The    newest    fire    engines   are    powerful    motor-driven   vehicles.    When    the     fire    is    reached,     the    same    engine 
pumps   the   water.      Though   these   engines   reach  the    fire    much    more    quickly    and    pump    more    water    than    the 
horse-drawn    steam    engines,    many   are    sorry    to   see   the   horses   go.     The  new  is  less  picturesque  than  the  old. 
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GUARDIANS  OF  THE  SHIPPING  IN  THE  HARBOUR 


Some  of  tne  piers  in  X>iew  York  Harbour  are  a  fifth  of  a  mile  long,  and  a  fire  near  the  end,  or  on  a  ship 
lying  beside  the  pier,  cannot  be  fought  to  advantage  from  the  shore.  These  fire  boats  are  swift,  and 
since  they  have  an  unlimited  supply  of  water  can  drown  out  any  ordinary  fire.  Each  has  several  nozzles 
en    both    decks,    with    which    they    can    throw    powerful   streams    into    the    heart    of    the    fire. 


FIGHTING     FIRE     FROM     THE     TOP     OF    A     BUILDING 
Firemen   attack   a    fire   from   every   point.      Some   drag   hose    into    the    building    if    possible;      others    direct    the 
^?'5'",.'°^"    °^   ^^""^    streams    from    the    ground    or    an   adjoining  building.     Here  we  see  two  firemen  holding 
with   difficulty   the   nozzle   of  a   hose,    which   has   been   carried   to   the   top    of  an   adjoining    building. 
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HGHTING  A  BAD  FIRE  IN  ZERO  WEATHER 


In  cold  weather  when  the  wind  is  blowing,  the  spray  may  freeze  as  it  falls,  and  add  greatly  both  to 
the  discomfort  of  the  firemen,  and  to  the  difficulty  of  the  task.  Here  we  see  that  both  engine  and  firemen 
are  covered  with  ice.  One  moment  the  hardy  firemen  may  be  exposed  to  excessive  heat  and  the  next 
to  terrible  cold,   which  chills  them  to  the   bone.      Such  discomfort  is  accepted  as  a   matter   of   course. 


One  of  the  most  destructive  firrs  in  recent  years  caused  the  destruction  of  the  Equitable  Building;  in  New 
York  Citv  in  Janu.Try,  1912.  The  fire  was  discovered  during  the  night,  and  therefore  the  loss  of  life  was  very 
small.  In  snite  of  all  the  efforts  of  the  fire  department,  the  property  loss  was  enormous.  Traffic  was  sus- 
pended on  Broadway  for  several  days,  and  trains  were  stopped  in  the  subway,  which  here  runs  under  the 
street.      The   building    itself  was   so   badly    damaged   that    it    was   necessary    later    to    tear    it    down. 
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SAVING  LIFE  A  PART  OF  THE  FIREMAN'S  DUTY 


AN    EASY    BUT    THRILLING    RESCUE 
Such  a  scene  as  this  is  in  the  day's  work  of  a  fireman.  If  the  stairway   is  blocked  a  ladder  is  run  up  to  a 
window,   firemen  clamber  up  and  bring  out  any  who  are  helpless  from  age  or  sickness  or  who  have  been  over- 
come   by    smoke.      We   see    them    here    bringing    down  someone   from   the   third    story. 


THE  RESCUE  SQUAD  OF  THE  NEW  YORK  DEPARTMENT 

This  is  one  of  the  latest  developments  in  rescue  work.  The  men  you  see  have  on  helmets  which  cover  their 
heads  and  faces  entirely.  On  their  backs  are  cylinders  which  generate  oxygen,  and  purify  the  air  which  the 
men  breathe  out.  Thus  equipped  they  can  go  into  a  building,  even  though  it  be  filled  with  the  thickest 
smoke,   or   even  with   poisonous  fumes,   without  suffering  any  harm. 
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A  WATER  TOWER  IN  ACTION 


The    water    tower    is    a    valuable    aid    in    fighting    hre.       While    going  to  the  fire,  it  lies  flat  on  the  truck.     When 
the  fire   is  reached,   it  is   raised  and  extended  to    the    desired    height.      It    can    then    send    the    water    directly    on 
the  fire  even   if   it   is   far  back   in   the   building.      Another  nozzle    is  on  the  truck.     Here  we  see  firemen  carrying 
hose  into   the   building   from   many   engines  and  hydrants   which    are    not    shown    in    the    picture. 
Photograph  by  Underwood  and  Underwood,  141 
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The  lx:ll  that  rings  in  good  news  on  the  Mount  of  Olives— taking  the  bell  up  the  Mount 

THE    SWINGING,    RINGING    BELLS 

THE  GLAD  NEWS  &  SAD  NEWS  THEIR  MELODY  FORETELLS 


J. 


melodious  instruments  that  hang  in  our 
church  steeples,  are  practically  a  Chris- 
tian institution,  for  in  Europe,  before 
the  birth  of  Jesus,  there  were  no  such 
bells  ;  and,  although  in  the  East  large 
bells  probably  existed  thousands  of 
years  ago,  their  sound  was  harsh 
rather  than  melodious,  for  instead  of 
being  cast  in  one  piece  they  were  built 
up  of  metal  plates  riveted  together. 

It  is  in  the  last  thousand  years  that 
the  making,  and  tuning,  and  ringing  of 
bells  has  been  brought  to  perfection  ; 
and  during  that  time  the  bells  may  be 
said  to  have  influenced  the  lives  and 
histories  of  the  nations.  Something 
of  our  architecture  we  owe  to  the 
bells,  for  it  was  in  order  to  provide  a 
worthy  home  for  them  that  the  beauti- 
ful towers  and  steeples  of  our  Gothic 
churches  and  cathedrals  were  designed 
and  built  in  days  gone  by.  And  even 
now,  although  we  mav  not  regard  the 
bells  with  the  superstition  and  rever- 
ence of  long  ago,  we  still  build  handsome 
towers  in  which  to  iiang  our  chimes. 

It  was  the  bells  that  summoned  the 
citizens  to  arms  in  tinn's  of  danger, 
antl  it  was  the  bells  that  rang  out 
the  triumphant  song  when  VKtory 
attended  the  arms  ol  the  penjjle.  AH 
tlu'  bells  ol  the  c  it\-  woiild  im  out 
together  on  a  ,^^eat  ocea  ioii,  and 
Victor  Hugo  gi\es  us  a  \i\ui  picture 
of    the    pealmg    of    the    bclLj    ul     old 


It  has  been  said  that  a  city  without 
bells  is  like  a  country  without  sing- 
ing birds,  and  certainly  it  is  as  difficult 
to  imagine  the  one  as  the  other.  That 
must  indeed  be  a  sad  hnd  in  which 
there  live  no  birds  to  herald  the  coming 
day  and  to  make  the  sunny  hours  glad 
with  the  music  of  heaven  ;  and  a  city 
with  no  bells  to  chime  the  hours,  to  call 
to  prayer,  and  to  sound  out  joy  and 
gladness,  must  be  like  a  city  of  the  dead. 

All  the  great  and  solemn  occasions 
of  life,  all  the  grand  events  of  national 
history,  all  the  seasons  of  joy  and 
sorrow,  have  for  ages  been  marked  by 
the  merry  ringing  or  the  solemn  tolling 
of  the  bells,  and  it  is  doubtful  if  any 
other  form  of  music  has  so  moved  the 
hearts  of  men. 

Over  and  over  again  the  poets  have 
been  stirred  to  song  by  the  music  of 
the  bells  ;  and  as  Tennyson  tells  us  of 
the  ringing  in  of  a  new  year,  we  can 
almost  hear  the  voice  of  the  bells  speak- 
ing to  us  with  their  "  iron  tongues  and 
brazen  mouths."  Edgar  .\llan  Poe,  too, 
in  his  tamous  poem,  leads  us  from  the 
happy  tinkle,  tinkle  of  the  sledge-bells 
and  "  the  world  of  merriment  their 
melody  foretells  "  to  the  loud  alarum- 
bells,  brazen  bells.  "  How  they  clang 
and  clash  and  roar,"  as  we  read  the 
verses,  and  at  the  end  it  seems  as 
if  the  din  of  the  bells  were  still  in 
our  ears.     Bells,  in  the  sense  of  the  large 
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Paris,   which    he   calls   the  singing   of   the 
city. 

"  Lend  your  ear  to  this  opera  of  steeples. 
Diffuse  over  the  whole  the  buzzing  of  half 
a  million  of  human  beings,  the  eternal 
murmur  of  the  river,  the  infinite  piping  of 
the  wind,  the  grave  and  distant  quartette 
of  the  four  forests,  placed  like  immense 
organs  on  the  four  hills  of  the  horizon. 
Soften  down,  as  with  a  demi-tint,  all  that  is 
too  shrill  and  too  harsh  in  the  central  mass 
of  sound,  and  say  if  you  know  anything  in 
the  world  more  rich,  more  gladdening, 
more  dazzling  than  that  tumult  of  bells — 
than  that  furnace  of  music,  than  those  ten 
thousand  brazen  tones,  breathed  all  at  once 
from  flutes  of  stone  three  hundred  feet  high." 

.And  what  dark  tragedies  the  bells  have 
heralded!  It  was  at  the  ringing  of  the 
vesper  bell  on  Easter  Tuesday,  1282,  that 
the  massacre  of  Frenchmen  in  the  island 
of  Sicily  began,  which  did  not  cease  until 
every  Frenchman  had  bten  driven  from  the 
island,  and  tl  e  tragedy  has  ever  since  been 
known  in  historv  as  the  Sicilian  Vespers. 
WHEN  THE  BELLS  TOLD  THE  PEOPLE 
THE   TLME   OF    DAY    IN    MERRY    ENGLAND 

On  the  morning  of  St.  Bartholomew's  Day, 
.August  24,  1572,  the  ringing  of  the  bells, 
which  had  for  centuries  called  men  to 
prayer,  was  the  signal  for  the  terrible 
massacre  of  Huguenots  that  robbed  France 
of  her  best  blood,  and  made  the  name  of  St. 
Bartliolomew  a  byword  among  the  nations. 

There  have  always  been  those  who  could 
hear  the  bells  speaking  to  them,  and  not 
nierelv  ringing  ;  and  we  know  from  our 
nursery  stories  how  Dick  Whittington,  the 
poor  starving  boy  who  had  run  away  from 
the  house  where  he  was  ill-treated,  sat  on  a 
milestone  by  the  roadside,  and  heard  the 
bells  of  Bow  Clmrch,  in  Cheapside,  sing  out 
the  nicssaj^c  :  "  Turn  again,  Whittington  ; 
thrice  Lord  .Mayor  of  London." 

.\t  one  time  town  and  village  bells  were 
an  absohite  necessitv.  Before  clocks  and 
watt  lies  l)ecame  familiar  objects  of  every- 
day- lite  as  th<'\'  are  now,  the  bells  told  the 
jx'oplc  the  time  of  (lav.  They  rang  earlv  in 
the  morning  to  call  men  to  work,  they  rang 
at  mitl(la\-  lor  dinner,  and  they  rang  in  the 
evening  to  sa\-  that  work  was  now  to  end. 
The  bells  were  rung  as  a  signal  for  buying 
and  selling  to  bc^'in  in  the  market,  and  we  all 
know  how  the  curfew  told  the  people  to  put 
out  their  tires  and  lights,  and  to  go  to  bed. 

Bell>  are  made  of  a  mi.xture  of  metals, 
consisting  of  four  parts  of  ("opper  to  one  of 
tin.  It  was  at  one  tune  thought  that  a  pro- 
portion of  silver  added  to  the  sweetness  of 


the  tone,  and  the  old  monks  used  to  invite 
the  wealthy  to  give  silver  for  the  making 
of  the  church  bells.  Many  old  bells,  sup- 
posed to  contain  considerable  quantities  of 
silver,  have  been  recast  in  modern  times, 
and  their  metal  analysed,  but  very  little 
silver  has  been  found.  It  is  thought  that 
while  encouraging  their  supporters  to  bring 
silver  for  the  making  of  bells,  and  en- 
couraging the  belief  that  this  improved  the 
tone,  the  monks  secretly  used  the  silver  for 
other  purposes,  and  substituted  tin. 
THE  GREAT  BELL  OF  MOSCOW  WHICH  HAS 
NEVER   BEEN   RUNG 

Some  bells  are  of  enormous  size  and 
weight,  but  these  are  not  swung  in  ringing  : 
the  hammer  is  moved,  and  strikes  the  bell, 
either  inside  or  out.  The  great  bell  of  Moscow, 
cast  in  1733,  was  left  in  the  earth  where  it 
was  moulded  for  103  years  before  being 
raised.  It  has  never  been  hung,  having  been 
cracked  in  casting,  and  it  now  stands  on  a 
platform  in  an  open  square  of  the  city,  and 
is  fitted  up  inside  as  a  church.  It  weighs 
nearly  200  tons,  and  the  piece  that  was 
broken  out  weighs  eleven  tons. 

Another  great  bell  at  Moscow,  which 
weighs  128  tons,  is  the  largest  bell  in 
actual  use  in  the  world.  The  biggest  bell  in 
England  is  Great  Paul,  in  St.  Paul's  Cathe- 
dral. London,  which  was  cast  in  1881,  at 
a  cost  of  $15,000,  and  we.ghs  seventeen 
tons.  The  largest  English  bell  to  be 
swung  is  the  tenor  bell  at  E.xeter  Cathedral, 
which  weighs  just  over  three  and  a  half 
tons.  Of  course,  the  swinging  of  a 
massive  bell  causes  great  vibration  in  a 
tower,  and  from  time  to  time  serious  acci- 
dents have  happened.  In  1810  the  spire  of  a 
church  at  Liverpool  fell  while  the  bells  were 
being  rung  for  morning  service,  and  twenty- 
three  people  were  killed. 
ALL  HISTORY  IS  TOO  SHORT  TO  RING   ALL 

THE   CHANGES   IN    ONE   BELL-TOWER 

Change-ringing — that  is,  the  ringing  of  a 
number  of  bells  in  varving  orders — is  a  dis- 
tinctivelv  English  institution,  and  is  prac- 
tised all  over  thecountrw  The  variations  in 
ringing  a  number  of  bells  is  enormous. 
Twelve  bells  can  be  rung  in  47Q,o()I,()oo 
different  orders,  and  to  ring  them  all  at  the 
rate  of  two  strokes  a  second  would  take 
ninety-one  years ;  while  to  ring  all  the 
possible  changes  upon  twenty-four  bells 
would  occupy,  at  the  same  rate,  more  than 
117  billions  of  years.  That  is  to  say,  there 
has  not  been  time  enough  since  the  begin- 
ning of  the  world  to  ring  all  the  changes 
that  are  possible  in  one  bell-tower.  Among 
bell-ringers  5,000  changes  is  a  complete  peal. 
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LIBERTY    BELL 


THE    LIHERTY    BELE 

In  Independence  Hall,  Philadelphia, 
stands  the  Liberty  licU.  which  rant;' 
forth  a  joyous  peal,  July  4,  1776,  an- 
nouncing the  ado])tion  of  the  Declaration 
of  Indei)endence  by  the  United  States  of 
America.  This  peal  was  also  the  knell  of 
British  domination  in  the  American  colo- 
nies. The  bell  had  been  brought  from 
London  in  1752  by  the  Provincial  Assem- 
bly of  Pennsylvania.  It  bears  the  por- 
tentous text  from  Scri]>ture,  "  Proclaim 
liberty  throughout  all  the  land  unto  alt  the 


inhabitants  thereof."  Although  it  had 
rung  joyously  on  many  important  occa- 
siuns  it  was  not  until  tlie  birthday  of  the 
nation  that  it  fully  executed  this  com- 
mand. When  the  P.ritish  approached 
riiiladelphia  in  1777,  the  bell  was  taken 
down  and  carried  to  P.ethlehem  for  safe 
keeping.  After  the  evacuation  of  Phila- 
delphia it  was  brought  back  to  its  former 
home  and  rang  from  Independence  Hall 
for  more  than  half  a  century.  Then  an 
accident  befell  it.  ( ^n  July  8,  1835,  while 
it  was  being  tolled  for  Chief  Justice  Mar- 
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shall,  it  suddenly  cracked.  Since  then  it 
has  been  silent.  It  was  taken  down  from 
the  scaffolding  and  lowered  to  the  first 
floor,  where  it  was  hung  from  its  original 
beam  and  placed  in  an  ornamental  frame 
in  the  main  corridor. 

But  though  the  music  of  its  voice  is 
gone,  it  is  not  dumb.  Thousands  of  peo- 
ple make  pilgrimages  to  see  it,  and  to 
them  its  silence  gives  the  message  that  it 
flung  to  the  winds  in  joyous  tones  so 
many  years  ago.  We  cherish  it  as  a 
symbol  of  the  liberty  that  our  forefathers 
fought  to  gain  and  that,  if  need  be,  we 
will  fight  to  keep. 

People  throughout  the  country  desire 
S0  much  to  see  the  bell  that  it  has  been 
lent  to  some  of  the  great  exhibitions  so 
that  the  throngs  of  visitors  might  look  at 
it  It  has  gone  to  Chicago  in  the  North, 
as  far  South  as  New  Orleans.  Louisi- 
ana, and  to  San  Francisco  in  the  West, 
carrying  its  message  of  *'  liberty  through- 
out all  the  land."  Its  last  journey  was 
taken  to  the  exhibition  at  San  Francisco, 
held  in  1915  to  mark  the  opening  of  the 
Ranama  Canal.  \Mien  it  left  Philadelphia, 
speeches  were  made,  children  sang  patri- 
otic songs,  it  was  provided  with  a  guard 
of  honour,  and  the  bell  in  Independence 
Tower  was  rung.  The  railway  company 
built  for  it  a  special  car,  provided,  like  a 
passenger  coach,  with  buffers  so  that  it 
should  not  be  jarred,  and  with  lights  ar- 
ranged to  shine  on  it  so  that  people  might 
see  it  as  it  sped  through  the  darkness  on 
its  westward  way. 

"Fvcrywhere  the  children  watched  to 
see  it.  In  Chicago  thousands  of  them 
stood  in  line,  though  the  rain  poured  down 
upon  them.  But  they  were  rewarded  for 
their  patience.  For  two  hours  grown  up 
people  were  shut  out.  The  children  had 
the  bell  all  to  themselves,  and  until  the 
time  was  up,  they  pressed  forward  in  con- 
tinuous i)rocession  to  see  it.  It  was  the 
same  all  the  way  across  the  thousands  of 
miles  between  the  two  cities.  In  one 
})lace,  tlie  children  waited  for  it  long  past 
inidniglit.  and  the  little  ones  were  lifted  up 
that  they  might  ])at  it  with  their  tiny 
hands.  In  another,  an  old  Confederate 
soldier  uncrtvcred  his  head,  as  he  stooped 
with  tears  in  his  eyes  to  press  his  lips 
rcverentlv  to  the  svmbol  of  his  country's 
freedr)m. 

( Jreat  preparations  were  made  in  .'^an 
Francisco  to  receive  it,  and  the  dav  of  its 


coming  was  a  festival.  A  choir  of  fifty 
thousand  children  lined  the  way  by  which 
it  passed,  and  sang  the  Star  Spangled 
Banner  as  it  was  carried  along  between 
their  flower  laden  ranks.  The  procession 
was  marshalled  by  a  Rear  Admiral  of  the 
navy,  thirteen  guns  were  fired  by  the  fleet 
in  the  harbour  as  it  passed  the  centre  of 
the  city,  and  when  it  reached  its  resting 
place,  the  roar  of  a  salute  was  heard 
again,  this  time  forty-eight  guns  being 
fired  —  a  gun  for  each  one  of  the  states  in 
the  Union. 

COLUMBIAN    LIBERTY    BELL 

At  the  Fourth  of  July  celebration,  at 
the  World's  Columbian  Exposition,  1893, 
the  Columbian  Liberty  Bell  was  rung  for 
the  first  time.  With  the  Liberty  Bell  and 
the  Centennial  Bell  it  was  the  centre  of  the 
celebration.  The  Columbian  Liberty  Bell 
is  the  first  bell  that  was  made  to  ring  only 
on  the  anniversaries  of  Liberty  Events  in 
the  history  of  the  world.  The  metal  of 
which  it  was  made  was  contributed  by 
more  than  22,000  persons.  These  con- 
tributions were  all  associated  in  some  way 
with  efforts  for  liberty,  or  with  the  lives 
of  "  Creators  of  Liberty."  Over  250,000 
pennies  were  sent  in.  It  bears  the  scrip- 
tural text,  "  A  new  commandment  I  give 
unto  you,  that  ye  love  one  another." 

OLDEST    PEAL  OF  BELLS   IN    AMERICA 

In  the  tower  of  Christ  Church,  Boston, 
is  the  first  peal  of  bells  brought  to  Amer- 
ica. These  eight  bells  were  cast  in  Eng- 
land and  hung  in  Christ  Church  steeple  in 
1745.  They  cost  ^£560,  which  was  raised 
by  subscription  The  combined  weight  is 
7,272  pounds,  the  smallest  weighing  620, 
and  the  largest  1,545  jjounds.  F>ach  bell 
bears  an  inscription  around  the  crown, 
telling  some  interesting  facts  about  the 
bells  or  the  church.  'Iliey  are  still  con- 
sidered the  sweetest  toned  bells  in  the 
country.  Four  or  five  years  after  the 
bells  were  put  in  place,  a  guild  of  bell 
ringers  was  formed.  Paul  Revere  was 
one  of  these  and  it  was  from  the  belfry 
of  Christ  Church,  sometimes  called  "  The 
Old  North  Church,"  that  the  signal  lights 
were  hung  which  sent  him  on  his  famous 
ride.  An  inscription  on  the  steeple  tablet 
states  that  the  steeple  was  restored  in  the 
year  19 12  by  the  descendants  of  I'aul 
Revere. 
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ST.  Michael's  chimes, 

CHARLESTON,  SOUTH  CAROLINA 

The  famous  chimes  of  eight 
bells  in  St.  Michael's  Church, 
Charleston,  South  Carolina, 
have  had  a  very  adventurous 
career,  for  they  have  crossed 
the  Atlantic  five  times.  They 
"were  cast  in  London  and  were 
installed  in  the  steeple  of  St. 
Michael's  in  1764.  When  the 
British  ev^uated  Charleston 
in  the  Revolutionary  War, 
they  took  possession  of  the 
bells  and  carried  them  to  Eng- 
land. A  merchant  of  Charles- 
ton bought  them  and  sent 
them  home.  When  they  were 
unloaded  and  hung  in  the 
belfry  there  was  great  rejoi- 
cing that  the  city  had  got  its 
voice  back  again.  But  the 
bells'  adventures  had  only 
begun.  In  1823  it  was  dis- 
covered that  two  of  them 
were  cracked.  After  local 
workmen  had  made  several 
unsuccessful  attempts  to  re- 
store the  tones,  the  two  dam- 
aged bells  made  a  second  trip 
to  England,  this  time  to  be 
re-cast  in  their  original 
moulds.  In  1839  they  were 
again  hung  in  their  place  and, 
to  the  great  joy  of  the  people, 
rang  until  the  time  of  civil 
strife  and  discord  came. 

In  1862,  during  the  bom- 
bardment of  Charleston,  St. 
Michael's  chimes  were  taken 
down  and  moved  to  Columbia, 
South  Carolina,  to  escape  in- 
jury, but  this  was  a  most  dis- 
astrous move,  for,  during  the 
occupation  of  Columbia  b\- 
Sherman's  army,  the  bells 
were  burned  in  the  fire  of 
February  17,  1865.  They 
were  so  loved  by  tlie  people, 
however,  that  the  ])recious 
fragments  were  sacredly 
guarded,  and  when  the  war 
was  over,  they  were  sent  to 
London  to  l)e  re-cast.  Strange 
as  it  niav  seem,  the  original 
moulds  into  which  thev  had 
been  poured  a  century  before, 
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This  is  tVie  top  of  ttie  clock- 
tower  of  the  Metropolitan  Life 
Insurance  Company  Building. 
At  each  quarter  hour  the  bells 
rinf;  out  the  notes  of  Handel's 
"  CambridKe  Chimes."  Follow- 
ing the  fourth  or  last  quarter, 
the  hours  are  struck  on  the 
largest  bell,  and  its  sonorous 
tones  can   be   heard   miles   away. 
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had  still  been  preserved.  In 
February,  1867,  the  eight  bells 
came  back  once  more  to  their 
home  in  the  steeple  of  St. 
Michael's.  The  entire  set  had 
crossed  the  Atlantic  five  times 
and  two  of  the  bells  seven 
times.  On  March  21,  they 
rang  out  joyously  the  tune, 
"  Home  Again,  Home  Again 
from  a  Foreign  Land."  Since 
then  they  have  passed  un- 
harmed through  many  dan- 
gers. In  spite  of  a  cyclone 
and  an  earthquake  that  nearly 
demolished  the  church,  they 
still  swing  uninjured  high  up 
in  the  steeple. 

At  the  close  of  the  eight- 
eenth century  the  church 
narrowly  escaped  destruction 
by  fire.  It  was  saved  only  by 
the  courage  of  a  negro  sailor, 
who  climbed  to  the  top  of  the 
tower  and  tore  oflf  the  blazing 
shingles.  As  a  reward  for 
his  bravery  the  slave  received 
his  liberty,  a  sum  of  money 
and  a  fishing  boat  equipped 
with  nets.  Mary  A.  P.  Stans- 
bury  has  given  us  a  vivid  pic- 
ture of  this  brave  act  in  a 
poem  entitled  "  How  a  Slave 
Saved  St.  Michael's." 

THE    HIGHEST    PEAL    OF    BELLS 
IN    THE    WORLD 

The  bells  of  the  tower-clock 
of  the  Metropolitan  Life  In- 
surance Building,  New  York 
City,  are  said  to  ring  at  twice 
the  height  of  any  otlier  large 
bells  in  the  world.  They  have 
a  fitting  home,  for  the  clock 
itself  is  the  largest  four-dial 
tower-clock  in  the  world. 
The  four  bells  weigh  seven 
tons,  the  largest  weighing 
7,000  pounds,  and  the  smallest 
1,500  pounds.  They  are 
mounted  on  jiedcstals  between 
the  marble  columns,  outside 
the  forty-sixth  story,  and  are 
rung  automatically  l)y  electric- 
ity, which  is  transmitted  from 
the  master  clock  on  the  second 
lloor. 


MOULDING    THE    SHAPE    OF    A    BIG    BELL 


SHAPING    THE    MOULD 


PUTTING    THE    MOULD    OVER    THE   CORE 


Bells  are  cast  by  poiiriiiK  molten  metal  into  a  monld.  with  a  core  inside  to  form  the  shape  of  the  bell.  These  pictures  show 
the  core  and  mould  bein^  matl>;.  First  the  core  is  made,  then  a  false  clay  bell  is  modelled  round  it,  and  finally  a  mould  is 
built  up  outside  this.  The  wiiol'>  is  bak<"d,  and  then  the  mould  is  raised,  the  false  bell  taken  away,  and  the  mould  lowered 
again  over  the  core  ready  for  the  iiioittn  metal  to  be  poured  in.     The  whole  bell  is  built  upon  an  iron  plate  covered  with  clay. 

US 


MELTING    THE    METAL    FOR    THE    BELL 


Bells  are  made  ol  a  niixti':-      :      '   i  ■         nil  tin,  which,  after  long  ex;     :  .     inoved  to  be  the  most  suitable  metal 

that  can  be  used  for  the  purpose.     Here  the  ingots  of  metal  are  being  put  iuto  the  furnaces  at  .  '  vinLonilim. 

IJt;-  : 


As  soon  as  the  metal  is  iii  a  molten  state  the  furnace  is  tapped,  and  the  metal  is  run  into  a  vessel  called  a  ladle,  which  is 

suspended  in  a  pit  below  the  level  of  the  furnace.     The  ladle  can  be  moved  about  by  great  chains  working  on  pulleys. 

In  America  bells  are  usually  cast  above  ground  to  avoid  t  le  danger  of  gas  explosion. 
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THE    MOLTEN    METAL    RUNS    INTO  THE   MOULD 


In  makingr  very  larg:e  bells  the  mould  and  core  are  usually  arranged  in  a  pit  near  the  furnace,  and  the  metal  is  run  in 
direct,  as  shown  in  this  picture,  without  being  first  put  into  a  ladle.    The  greatest  care  is  taken  in  tapping  the  furnace. 


In  smaller  bells  th»'  metal  is  poured  into  the  mould  from  the  ladle,  which  is  gradually  tilted  by  means  of  a  toothed  wheel 
and  screw  worked  by  a  handle.     1  he  details  of  this  clever  yet  simple  device  can  be  seen  in  the  diagram  on  the  next  page, 
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THE    BELL    IS    MADE    AND    TUNED    TO    MUSIC 


The  diagram  on  the  left  explains  how  a  bell  is  cast  by  pouring  metal  between  the  core  and  the  mould.  The  mould  of  clay 
has  an  outer  framework  of  iron  perforated  with  holes,  through  which  the  moisture  in  the  clay  can  escape  when  it  is  baked. 
On  thp  right  the  mould  is  being  raised  after  the  metal  has  cooled,  and  the  actual  bell  is  shown  in  the  pit   ready  to  be  tuned. 


Bells  are  so  beautifully  cast  that  they  rarely  need  any  tuninjr.      Sometimes,  however,  the  note  is  flat,  and  tliis  is  sliari)i>ne(l 
by  reducing  the  tliickuess  of  the  bell,  as  the  man  is  doing  on  the  right.     On  the  left  the  note  of  a   bell  is  being  tested. 


THE     FIRST     RINGING     OF    A     GIANT    BELL 


When  a  big  bell  is  cast,  the  metal  is  lett  in  the  mould  for  several  weeks  to  cool.  I  hen,  at  last,  the  mould  is  removed  and 
the  bell  taken  out  of  the  pit,  and  as  it  is  raised  there  is  a  moment  or  two  of  great  anxiety  while  the  workmen  examine  it 
to  see  whether  it  has  cracked  in  the  cooling.  Here  an  enormous  bell  is  being  rung  for  the  first  time,  though  a  very  big  bell 
IS  not  usually  swung,  but  is  struck  on  the  outside      The  great  bell  of  Moscow  was  left  in  the  earth  over  a  hundred  years, 
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HOW  GREAT    PAUL    REACHED    ST.    PAUL'S 


The  biggest  bell  in  England  is  Great  Paul,  which  weighs  seventeen  tons,  and  hangs  in  St.  Paul's  Cathedral     It  was  cast 
at  Loughborough,  in  Leicestershire,  and  was  brought  to  London  on  a  great  trolley,  in  the  manner  shown  in  this  picture. 


,  r  ■>•>  'M^^^RMsHHBBb^ 

^^^SHi  j^K^SS^S^BSSBKti^^^^^^^Silti^^ 

A  pilot  rode  on  a  tricycle  in  front  of  the  bell,  and  another  man  walked  with  a  red  flag.    There  was  also  a  hut  full  of  tools  on 
wheels  and  a  great  tank  of  water  for  the  traction-engines.    Wherever  the  bell  stopped,  crowds  of  people  gathered  round. 


At  last  It  reachfd  St.  Paul  s.  where  the  solid  stone  wails  of  the  doorway  had  to  :»■  eut   .iway  for  the  bell  to  ^o  in.     It  was 
slid  to  the  bottom  of  th«  tower  where  it  now  hangs,  along  a  timber-slope  that  had  been  well  greased   with   tallow. 


PUTTING    GREAT    PAUL    IN     HIS    PLACE 


When  Great  Paul  was  landed  safely  ai  the  botioni  of  the  bell-tower  of  St.  Pauls  Catliedi  al,  as  shown  on  lb'-  h-ft,  .1  s'-i\ii^  of 
pulleys  and  winclies  were  placed  in  position  and  the  wont  of  hoisting  the  bell  by  means  of  great  ropes,  eacii  more  than  six 
inclies  round,  was  carried  out  as  seen  in  tlie  second  and  third  pictures  It  took  no  less  than  a  day  and  a  half  to  raise  the 
great   bell    and   the  movement    as  it  went  up  tlie   tower  was  so  slow  and    gradual   as  scarcely   to   be  seen   by  the   eye. 
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Bell-ringing  has  been  brought  to  a  fine  art  in  England.  There  are  societies  all  over  the  country,  wliose  members  vi» 
with  each  other  in  what  is  known  as  change-ringing  that  is,  the  ringing  of  a  number  of  bells  in  varying  orders.  Five 
thousand  changes  is  reckoned  a  p'-al,  and  here  we  see  the  ringers  of  St.  Paul's  Cathedral  ringing  a  peal  upon  thi>  bflis 
whicii  are  shown  in  the  belfry  above.  To  rmg  all  the  possible  changes  ou  li4  bells  would  take  ni  re  than  1  7  billions  of  years 
,._  t  ppcr  picture  fr(.>ui    1  lu-  Li.piidon  Splu-rc,  tliiuuyli  the  X.  V.  Herald. 
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BEFORE    AND    AFTER    THE    GREAT    CANAL 


In  this  picture  -ve  see  what  the  Culebra  mountain  looked  like  before  the  engineers  began  to  cut  througn  it.     If  we 
compar  ;  this  pictu.e  with  the  pictur-;  below  we  cai  imagine  the  enormous  slice  of  mountain  that  has  be^n  cut  ^way. 


Hpre  we  see  the  same  place  as  it   appears  after  the  canal  is  finished.       That  ships   are  now  able  to  steam 
right  through     nierica  from  one  side  of  the  New  World  to  the  other  in  a  few  hours,  seems  almost  beyond  behef, 
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A    THING  has  happened  in  the  world 
^~^  that  is  almost  beyond  belief. 

It  is  almost  beyond  belief  that  a 
mountain  has  been  cut  in  two,  and 
that  the  Pacific  Ocean  is  flowing 
through  it.  It  is  almost  beyond 
belief  that  a  way  has  been  made 
which  brings  the  Atlantic  sea-front 
of  America  four  thousand  miles 
nearer  the  Philippine  Islands  and  New 
York  eight  thousand  miles  nearer  San 
Francisco.  It  is  almost  beyond  belief 
that  ships  are  sailing  at  this  moment 
through  the  Panama  Canal,  climbing 
up  from  the  Atlantic  to  the  top  of  the 
stairs  that  lead  down  to  the  Pacific. 

All  this  is  more  thrilling  and  won- 
derful than  words  can  make  it. 

But  more  wonderful  than  that, 
though  the  canal  has  cost  as  much  as 
thirty  battleships,  and  will  cost  five 
million  dollars  a  year  to  keep  up,  is 
the  work  that  made  the  cutting  of  this 
great  waterway  possible.  Since  the 
world  was  made  man  has  done 
nothing  quite  so  great  as  this  ;  since 
man  first  found  power  he  has  made 
no  nobler  use  of  it  than  in  sweep- 
ing away  the  foulest  scene  on  earth 
and  putting  in  its  place  a  smiling 
land. 

It  is  like  the  real  beginning  of  the 
world,  all  that  has  gone  before  being 
simply  learning.  Yet  there  was  a 
beginning  long  ago.  I  like  to  think 
of  it  ;  it  was  one  morning  when  Power 
was  born  into  the  modern  world.  IMie 
King  of  England  had  heard  of  a  young 
man  in  Glasgow  who  was  talking  of 
making  engines,  and  the  King  of 
England  went  to  see  him. 

Now,  of  course — so  strange  are  the 
things  of  this  world — even  a  king  may 
be  ignorant  and  a  plain  man  may  be 
wise,  and  there  never  was  so  beauti- 
ful a  case  as  this  of  a  plain  wise  man 
and  a  tcx^lish  king.  For  the  king  was 
verv  superior  in  his  royal  ignorance  ; 
he  'would  put  this  little  man  in  his 
place;  anrl  so,  with  a  patronising  air, 
George  the  Third  went  uj)  to  janies 
Watt,  and  asked,  "  Well,  my  man,  and 


what  have  you  to  sell  ?  "  Let  us  put 
"  my  man's"  words  in  bold  type  ;  they 
are  worthy  to  be  addressed  to  a  king. 
Said  James  Watt  to  George  the  Third  : 

What   kings    covet,     may     it     please    your 
Majesty — Power. 

Time  was  flying  past  them  both, 
and  the  plain  man  and  the  king  were 
passing  from  the  earth  to  whatever 
lies  beyond  ;  but  long  after  the  world 
will  have  forgotton  that  George  III.  lost 
America  it  will  remember  that  James 
Watt  made  an  engine  run  by  steam. 

What  kings  covet — Power  !  Well, 
men  have  found  it  now,  and,  though 
most  kings  and  governments  are  sleep- 
ing with  the  key  of  a  new  earth  under 
their  pillows,  for  once  a  government 
has  sent  out  a  plain  man  to  use  to  the 
utmost  the  power  that  was  ready  to 
his  hand. 

And  this  is  the  story  of  what  the 
plain  man  did  with  Power. 

The   Way   Between    the   Oceans 

The  old  Panama  has  gone  for  ever, 
and  men  will  hardly  believe  what  they 
read  of  it  in  the  years  to  come.  The 
narrowest  point  of  the  mighty  Ameri- 
can continent,  it  remained  for  centuries 
the  great  highway  between  the  Atlantic 
and  Pacific  Oceans.  A  glorious  nat- 
ural way  it  must  have  been  in  the  days 
when  the  treasure-hunters  of  Spain 
passed  through  it  with  their  captures  ; 
in  the  days  when  it  came  into  the 
greatness  of  Spain  and  figured  on  the 
maps  as  Darien  ;  in  the  days  when  Sir 
Francis  Drake  chmhed  a  tree  there  and 
saw  the  Pacific  Ocean,  praying  that 
the  day  might  come  when  he  would 
sail  the  unknown  sea  in  an  English 
ship.  And  a  glorious  way  it  has  now 
become  once  more,  so  that  again  men 
will  look  out  upon  the  world  from 
tnere,  and,  rememberinij  the  famous 
lines  of  Keats,  will  lie  moved  by  what 
they  see,  as  Balboa  was  moxed 

when  with  ca<jle  eves 
He  stared  at  the  Pacific — ami  all  his  men 

Looked  at  each  otlier  with  a  wiki  surmise — 
Silent,  upon  a  peak  m  Darien. 
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And  there  were  big  things  even  then  in 
Panama,  for  a  King  of  Spain  is  said  to  have 
looked  out  from  his  palace  windows,  shield- 
ing his  eves  and  saying  that  he  Was  looking 
for  the  Walls  of  Panama,  "  for  they  had  cost 
enough  to  be  seen  even  from  there."  It 
was  a  kingly  jest,  but  it  speaks  eloquently 
to  us  even  now  of  the  riches  of  Old  Panama. 

Yet  all  this  time  the  power  of  Panama 
was  not  with  the  King  of  Spain,  nor  with  his 
treasure-hunters,  nor  with  the  buccaneers 
who  fought  and  scattered  desolation  every- 
where in  this  Way  from  sea  to  sea.  The 
kings  of  Panama  Were  Stegomyia  and 
Anopheles,  who  had  no  throne  of  gold,  but 
held  the  power  of  life  or  death  over  every 
man  and  woman  and  child  in  Panama. 
They  took  no  taxes,  made  no  laws,  raised  iiO 
armies,  and  commanded  no  respect.  No 
traveller  in  Panama  bowed  down  to  them  ; 
for  all  the  pomp  that  surrounded  them,  these 
kings  of  Darien  might  have  been  the  humblest 
creatures  of  the  dust.  Yet  in  their  grip  lay 
the  destinies  of  this  beautiful  land  ;  without 
a  single  word,  without  a  single  sword,  they 
drove  back  mighty  hosts  of  men  and  broke 
the  power  of  nations.  When,  after  hundreds 
of  years,  Europe  sent  out  its  engineers  to 
dig  the  Panama  Canal,  these  kings  were 
reigning  still,  and  tons  and  tons  of  steel, 
crumpled-up  engines,  and  bars  of  iron  that 
trees  have  picked  up  and  twisted  round  their 
branches,  tell  the  tale  of  how  Stegomyia  and 
Anopheles  dealt  with  them. 

Like  the  Shadow  of  Death  they  reigned 
over  Darien ;  here  they  held  sway  un- 
molested for  four  hundred  years.  It  is  right 
that  we  should  have  their  portraits  in  our 
gallery,  for  there  have  not  been  in  the 
history  of  mankind  two  more  powerful 
nit-mlHTs  of  a  ruling  race. 

Here  is  Stejfomyia  And  here  is  Anopheles 


THE    CONQUEF.OR:.    OF    OLD    PANAMA 

For     .t^'ciifiMti"  III     alter     ^^'nicratioii     tlicv 
con-uincd  ihr  litililiKKJ  (ii   ihf  pro])!./  \vh(j 


lived  in  this  beautiful  region  of  the  earth. 
The  heat  of  Panama  is  such  as  only  tropical 
travellers  know ;  the  terrific  rainfall  is  almost 
beyond  our  imagination;  and  so,  in  a  country 
vsith  unmade  roads,  with  only  the  roughest 
tracks  beaten  down  by  the  tramping  feet 
of  centuries  of  passers-by,  there  Was  nothing 
but  encouragement  for  stagnant  water 
everywhere.  The  moisture  and  the  Warmth 
of  the  rich  soil  gave  rise  to  forests  of  vege- 
tation, thick  growths  of  huge  plants  and 
deep  jungles  of  hundreds  of  varieties  of 
grasses,  in  which  insects  lived  in  countless 
myriads  ;  and  so  there  poured  out  into  still 
lakes  and  pools  and  marshes  a  rushing 
stream  of  decay,  dead  and  dying  animal 
and  vegetable  matter,  which  never  seemed 
to  end,  but  lay  there  year  by  year,  until  it 
seemed  almost  natural  that  a  city  of  ten 
thousand  people,  like  Colon,  should  have 
within  it  a  hundred  and  fifty  thousand  graves. 
And  so  Old  Panama  came  to  be  unfit  to  live 
in,  a  beautiful  place  befouled,  until  an  English 
traveller  declared  that  "  in  all  the  world 
there  is  perhaps  not  now  concentrated  in 
any  spot  so  much  swindling  and  villainy,  so 
much  of  foul  disease,  such  a  hideous  dung- 
heap  of  moral  and  physical  abomination." 


The  Giants  Who  Came  and  Fell 

Sir  Isaac  Newton  was  able  to  do  his  work 
because  he  stood  on  the  shoulders  of  giants, 
he  said,  and  the  Americans  have  dug  the 
Panama  Canal  because  they  stood  on  the 
shoulders  of  the  poor  Frenchmen  who  tried 
and  failed.  Let  us  remember  them,  giants 
that  they  were,  brave  men  who  faced 
disease  and  death,  and  did  not  (juail. 

This  is  what  happened  when  the  great 
French  engineer  who  had  dug  the  Suez 
Canal,  Monsieur  de  Lesseps,  set  out  to  cut 
America  in  two  at  the  narrow  isthmus  of 
Panama.  There  was  a  French  consul  who 
advanced  an  engineer  the  money  for  a  suit 
of  clothes  one  dav,  and  invited  him  to  lunch 
the  next  ;  but  the  engineer  did  not  come. 
He  had  died  of  yellow  lever  at  three  o'clock 
in  the  morning,  and  was  buried  at  dawn  in 
the  new  suit  he  had  just  put  on.  There  was 
another  Frenchman,  the  first  Director- 
( ieneral  of  the  ("anal,  who  spent  one  hun- 
dred thousand  dollars  on  a  house  on  the 
top  of  a  hill  ;  but  l^efore  the  house  Was 
finished  his  wife  and  son  and  daughter  had 
died  of  yellow  fever,  and  the  Director- 
General  went  back  to  France  alone,  a 
brc)ken-liearted  man.  Another  man  was 
sent  to  take  his  place;  he  settled  down  and 
began  his  dutie>,  and  died  of  yellow  fever, 
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THE  WONDERFUL  MEN  OF  THE  PANAMA  GANG 


THE  WATER  FLOWS  IN 


bRA  CUT  THROUGH  FOUR  PIPES  TWENTY  INCHES  WIDE 
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THE    MOVING    OF  THE    EARTH    AT    PANAMA 


SOME  OF  THE  200  MILLION  CUBIC  YARDS  OF  EARTH   REMOVED   TO  MaKF    WaY  FOR  thf  SEA 
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THE  SIGHT  THAT  WILL  NEVER  BE  SEEN  AGAIN -THE  DRY  BED  OF  THE  PANAMA  CANAL 
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THE   WORKSHOP    THAT  WAS  45  MILES  LONG 
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THE    HUGE    CRANES   THAT    CARRIED  THE    CONCRETE    THAT    FILLED    THE    WALLS 
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A  thousa-id  men  were  sent  to  dig,  and  every 
man  was  dead  within  a  year — from  yellow 
fever.  Another  thousand  took  their  place, 
and  before  the  first  year  ended  the  second 
thousand  were  dead  too.  Sixty-nine  men 
in  every  hundred  died  at  times ;  ten 
thousand  after  ten  thousand  brave  workmen 
were  stricken  and  fell. 

So  Death  went  about  in  Panama,  and 
nothing  could  stop  its  terrible  march.  It 
was  like  poison  walking  in  the  streets.  No 
man  was  surprised  ii  tne  friend  he  had  seen 
in  the  morning  was  lying  in  a  grave  at  night. 
Yet,  in  spite  of  Death,  the  Frenchmen  went 
on  digging,  and  they  did  as  well  as  the 
Americans  could  have  done  in  those  dark 
days.  For  they  were  fighting  Stegomyia 
and  Anopheles  ;  they  were  in  the  grip  of 
the  invisible  armies  of  Death,  and  their  very 
efforts  to  save  theippoor  stricken  men  were 
destroying  the  lives  of  their  comrades. 
There  are  few  things  in  the  history  of  the 
vyorld  more  pathetic  than  this — that,  in 
those  days  before  the  truth  was  known,  the 
French  doctors,  to  keep  the  insects  out  of 
the  beds  of  the  sick  men,  stood  the  bedsteads 
in  bowls  of  water,  in  which  the  mosquitoes 
that  spread  the  disease  ivere  bred.  So  near 
to  these  poor  doctors  was  the  mysterious 
enemy  which  baffled  them. 

^^'ith  fifty  thcnisand  men.  and  over  two 
hundred  million  dollars,  tlie  j^reat  De 
Lessej^s  failed.  He  died  broken  hearted  in 
Paris,  and  his  name  is  written  across 
Panama  in  heaps  of  rusty  iron  and  ruined 
machinery.  There  it  lies  in  swamps  and 
jungles,  proclaiming  to  all  the  world  the 
failure  of  human  power  against  an  invisible 
foe.  It  is  all  that  is  left  of  ten  years  of  the 
labour  of  a  great  host  of  men,  and  the 
>-pe.Kling  of  a  dallar  for  every  minute  of 
time  since  Balboa,  in  /j^j,  first  looked  out 
from  his  peak  in  Darien. 

The  Giants  Who  Stayed  at  Home 

And  now  we  must  come  back  to  I'rance, 
for  while  the  I'renchmen  who  went  to 
Panama  gave-  up  the  work  and  gave  up 
their  li\'fs,  another  Frenchman  sta\cd  at 
h(jme  and  led  the  wa\'  t(j  the  Panama  ("anal. 

It  was  Louis  Pasteur,  looking  through  his 
micrf't'-rope,  that  >et  men  searching  tor  the 
invi>ible  enemio  of  Death  at  Panama,  and 
led  to  tlie  arre--t  and  trial  and  conviction  of 
Stegonu'ia  and  .\iioj)hele^  on  a  charge  of 
destroying  hundred-^  ot  thousands  ot  lives. 
For    what     Loni>    I'a-ltur    lound    wa>   this. 

Man  i>  tnil\-  at  the  top  of  the  world, 
the    "  hiLdu-.t    \<t  "    that    Lite  lui--  known. 


But  man  has  against  him,  in  his  march  of 
conquest,  myriads  of  smaller  creatures 
which,  often  before  he  knows  it,  sting  him 
and  poison  him  and  may  destroy  him. 
Sometimes  these  creatures  live  on  a  man's 
body,  so  that  we  call  them  parasites,  be- 
cause they  hve  on  others  ;  sometimes  they 
have  smaller  parasites  which  live  on  them,  so 
that  even  a  harmless  insect  may  carry  a 
poisonous  parasite  and  give  it  to  a  man  with 
its  sting.  And  this  great  discovery  of  one 
Frenchman,  if  it  had  been  made  a  little  while 
before.  Would  perhaps  have  saved  the  lives 
of  all  those  Frenchmen  who  died  in  digging 
the  canal,  for  it  led  to  the  discovery  of  the 
hidden  enemy  of  life  in  Panama,  and  to  the 
sweeping  away  for  ever — if  we  want  to  do 
it — of  two  of  the  greatest  enemies  that  the 
human  race  has  ever  known. 

We  need  not  stop  to  trace  here  all  the  steps 
in  this  great  conquest  of  the  enemies  of 
man- — to  recall  the  work  of  the  great  Pasteur 
himself  ;  of  his  countryman.  Dr.  Laveran, 
who  studied  parasites  in  Africa  ;  of  his  other 
countryman.  Dr.  Beauperthuy,  who  lies  in  a 
humble  grave  in  the  West  Indies,  and  of 
Dr.  Charles  J.  Finlay,  of  Havana,  both  of 
whom  years  ago  pointed  the  way  to  the  great 
discovery  that  the  real  enemy  was  carried 
by  the  mosquito;  or  of  Sir  Patrick  Manson, 
whose  work  in  London — still  being  carried  on 
— was  so  valuable,  and  entitles  him  for  ever 
to  the  grateful  memory  of  mankind.  But  we 
must  look  for  a  moment  especially  at  the  work 
of  the  men  who  crowned  this  quest  of  know- 
ledge with  success — -Sir  Ronald  Ross  in  Eng- 
land and  Dr.  Walter  Reed  in  America. 

It  was  Dr.  Ross  who  studied  Anopheles 
and  Dr.  Rexl  who  studied  Stegomyia,  and 
what  they  proved  was  that  Stegom\ia  carried 
in  its  body  the  author  of  yellow  fe\'er,  and 
that  Anopheles  carried  within  it  the  author 
of  malaria,  so  that  a  bite  from'^^ne  -of 
these  mosquitoes  might  any*  tijOJ^, bring 
death.  The  parasite  of  Anopheles' is*^hown, 
that  of  Stegomyia  is  still  unknown  ;  but  'we 
know  that  both  these  fearful  parasites 
inhabit  the  bodies  of  the  mosquitoes,  which 
give  them  to  man  when  they  suck  his  blood. 
Half  their  lives  the  parasites  spend  in  the 
bodv  of  the  mosquito  and  lialf  in  the  body 
of  man,  whom  for  centuries  they  destroyed. 


The  Unknown  Enemies  of  flan 

So,  lor  ages  past  in  the  history  ol  the 
world,  two  little  moscpiitoes  have  carried 
within  their  bodies  the  fearful  creatures 
which  have  .struck  down  millions  of  unha])pv 
niemlxTs  of   the   human  race.      Thev  have 
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WALLS  THROUGH  WHICH  THE  SEA  COMES 


To  collect  and  harness  sufficient  water  a  great  dam  has  been  builc,  and  bv  storing  flood  waters  that  formerly  ran 
away,  a  lake  of  170  square  miles,  called  Gatuii  Lake,  has  been  firmed.      Here  we  see  a  wall  of  the  Gatun   locks. 


This  is  another  view  of  the  walls  at  the  Gatun  locks.     The  tunnel  through  which  the  surplus  w.iter  flows  can  be 
seen.    Th-?  G.itun  dim  is  the  mighti'^st  \n  the  world.     Its  walls  are  more  than  half  a  mile  thick  at  the  bottom. 
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THE  MARVELLOUS  WALLS  OF  PANAMA 


Inside  one  of  the  great  walls  before  it  was  filled  up  with  thousands  oi   tons  of  concrete,   showing  the 
enormous  strength  which  has  been  put  into  them  to  resist  the  sea. 


Here  is  a  closer  view  of  the  wall^  of  the  Gattin  locks.     Each  locW  is  l,iK)0  feet  long:,  and  the  largest  liners  and 
battleships  are   thus  ab!e  to  use  the:n.      Thpre  are   three  of  them,  up  which  ships   climb  to  the  Gatun   lake. 
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held  whole  continents  back  from  civilisation, 
and  have  made  tropical  countries  impossible 
for  white  races.  These  little  pools  by  the 
Wayside,  the  little  pockets  of  water  in  the 
waste  places — what  a  mighty  meaning  they 
have  had  in  the  history  of  the  world ! 
For  in  them  the  mosquitoes  breed,  so  that 
these  still  waters — like  the  pools  of  water  in 
which  the  French  doctors  set  the  bedsteads 
in  the  hospitals — were  the  very  birth- 
place of  these  great  afllictions  that  struck 
down  whole  races  of  _    _     _     - 

men.  They  attack 
those  rich  regions  of 
the  earth  of  greatest 
value  to  mankind,  and 
they  strike  down  not  - '      f 

only  the  native  people  * 

who  inhabit  them,  but 
the  carriers  of  civilisa- 
tion too — the  pioneer,  ; 
the  planter,  the  trader,  larv/e  of 
the  missionary,  and 
the  soldier.  For  ages  "  " 
past  the  things  inside 
the  bodies  of  these 
two  mosquitoes  have 
been  fighting  against 
mankind.  They  have 
been,  said  Dr.  Ronald 
Ross,  the  principal 
and  gigantic  ally  of 
barbarism.  "No  wild 
deserts,"  says  he,  "  no 
savage  races,  no  geo- 
graphical difficulties 
have  proved  so  in- 
imical to  civilisation 
as  this  disease.  We 
may  also  say  that  it 
has  withheld  an  entire 
continent  from  hu- 
manity— the  immense 
and  fertile  tracts  of 
Africa.  What  we  call 
the  Dark  Continent 
should  be  called  the 
Malarious  Continent ; 
and  for  centuries  the 
successive  waves  of  civilisation  which  have 
flooded  and  fertilised  Europe  and  Aiiierica 
have  broken  themselves  in  vain  upon  its 
deadly  shores." 

The  pages  of  history  are  black  with  the 
story  of  these  terrible  diseases.  Yellow 
fever  followed  Cohnnbus  to  America  in 
149 ),  and  was  so  bad  there  that  the  King  ot 
S])ain  had  to  throw  open  his  gaols  for 
Volunteers.  And  still,  within  the  lifetime  ol 
Uving  men,  yellow  fever  was  raging  in  the 
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same  West   Indies  so  that  in  a  few  months 
69  in  every  100  white  troops  in  Demeraxa 
perished.    There  is  a  sad  story  of  a  general 
who  lost   his  reason  when,  in  spite  of  all 
he  could  do  for  his  brave  men,  they  were 
struck  down  in  hundreds  by  invisible  bullets. 
One  traveller  spoke  of    it  as  so   terrible 
that  it  seemed  as  if   the   European  carried 
something  in  his  pocket  which,   coming  in 
contact  with  the   tropical  atmosphere,    Ht 
up  a  conflagration.     In  Brazil  there    were 
-   35. (^<J  deaths  in  one 
year,  and  ^hips  rotted 
m    the     harbour    be- 
cause their  crews  died 
and     none    could    be 
found  to  replace  them. 
Naples  was  once  in 
the    grip  of    a  plague 
which    took     380,000 
lives  in  six   months  ; 
144,000    people    died 
in   Constantinople    in 
the     year      Napoleon 
marched     from    Mos- 
cow ;      there     was     a 
period  of   three  years 
when  25  million  people 
died    from    plague   in 
Europe  and  30  millions 
in   China  alone  ;    and 
even  in   1904   malaria 
killed  a  million  people 
in     British     India, 
destroying  in  a  single 
week    over    76,000 
lives,  a  number  equal 
to  the  entire    British 
Army  in  India. 

So,  all  over  the 
tropical  world,  the 
mosquitoes  came 
up  out  of  the  pools 
and  spread  death  and 
nusery  and  disaster 
among  mankind. 
And  nobody  kneiv  it. 
It  is  said  that  there 
is  an  old  book  in  the 
world,  written  1400  years  ago,  which 
declares  that  malaria  is  caused  bv  a 
nios(|uito.  and  w'e  know  that  Dr.  Beauper- 
thuy  declared  that  this  was  so  in  i85(). 
There  is  a  reference  to  the  theory  in  a  book 
published  in  iS4(),  but  the  aflliction  of 
the  human  race  went  on.  In  their  silent 
warfare  against  the  human  race  the 
nios(iuitoe>  were  wiiming  all  the  time. 

It  is  pathetic  to  look  back  and  think  of  all 
the  wasteil  efforts  to  drive  back  the  plague, 
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of  all  the  human  life  and  energy  and  thought 
and  money  that  poured  away  in  vain 
attempts  to  drive  the  enemy  back.  Cloth- 
ing and  baggage  Were  disinfected  or 
destroyed ;  ships  Were  turned  away  from 
docks  with  the  dying  on  board  ;  thousands 
of  tons  of  stone  and  cargo  were  thrown 
overboard  in  the  belief  that  they  contained 
the  germs  of  yellow  fever  or  malaria.  A 
pitiful  thing  it  is  to  think  of  these  desperate 
efforts  tp  break  the  power  of  an  unseen 
foe  ;  there  is  nothing  in  all  the  legends  of 
gods  and  witches  more  terrible  than  this. 


The    rien    Who   Found    Out 

It  is  good  to  come,  in  the  story  of  this 
great  conquest,  to  the  day  when  Major 
Ronald  Ross  sat  looking  through  his 
microscope  in  India  at  the  last  two  mos- 
quitoes that  he  had  to  examine.  Working 
eight  hours  a  day  at  his  microscope,  tried 
by  the  heat  and  tortured  by  flies,  his  sight 
grew  dim,  and  his  body  sank  with  fatigue. 
But  he  still  went  on,  gazing  intently  into 
the  dapple- winged  mosquito  upon  which 
his  microscope  was  turned.  And  Dr.  Ross 
did  more  than  gaze  upon  this  little  creature 
in  those  anxious  hours  and  days  when,  as 
we  now  know,  he  was  on  the  verge  of  one 
of  tlie  greatest  discoveries  that  men  have 
ever  made :  he  wrote  these  noble  lines  of 
prayer,  which  were  so  soon  and  so  gloriously 
to  be  answered  : 
In  this,  O  Nature,  yield,  I  pray,  to  me, 

I    pace  and   pace,   and  think   and   think,  and 
take 
The  fevered  hands,  and  note  down  all  I  see. 

That    some    dim    distant     li,^du     may    haply 
break. 
The  painful  faces  ask,  "Can  we  not  cure?" 

We  answer,  "  No,  not  yet  ;  we  seek  the  laws." 
O  C.od,  reveal,  through  all  this  thing  obscure. 

The    unseen,     small,    but     million -murdering 
cause. 

Dr.  Ross  was  bending  intently  over  his 
microscope  as  these  thoughts  tilled  his  mind 
one  night  in  1893.  He  was  deeply  dis- 
appointed, and  was  about  to  abandon  tlie 
examination,  wlien,  he  tells  us: 

I  saw  a  very  delicate  circular  cell,  a]>parcntly 
lying  among  the  ordinary  cells  of  the  organ, 
and  scarcely  distinguishable  from  them. 
.Almost  instinctively  I  felt  that  here  was  some- 
thing new.  On  looking  further,  another  and 
another  similar  object  presented  itself.  I 
now  focussed  the  lens  carefully  on  one  of  these, 
and  found  that  it  contained  a  few  ninuite 
granules  of  sfmie  black  substance,  exactly 
like  the  j)igment  f)f  the  ]iarasite  of  malaria. 
I  counted  ultoyether  twelve  of  these  cells  in 


the  insect,  but  was  so  tired  with  work,  and  had 
been  so  often  disappointed  before,  that  I  did 
not  at  the  moment  recognise  the  value  of  the 
observation.  After  mounting  the  preparation, 
I  went  home  and  slept  for  nearly  an  hour.  On 
waking,  my  first  thought  was  that  the  problem 
was  solved  ;   and  so  it  was. 

If  that  Waking  moment  Was  memorable 
in  the  life  of  Dr.  Ross,  it  is  memorable,  too, 
in  the  hfe  of  the  World,  for  it  was  the 
beginning  of  the  end  of  Anopheles,  the 
scourger  of  humanity,  the  ravager  of 
continents,  the  repeller  of  civilisation.  A 
new  door  had  opened  into  the  temple  of 
knowledge,  a  new  hope  had  come  to  the 
human  race. 

Here  is  the  thought  with  which  Dr.  Ross 
himself  looked  out  on  the  world  that  day. 
These  are  his  words :  "  The  exact  route  of 
infection  of  this  great  disease,  which 
annually  slays  its  millions  of  human  beings 
and  keeps  whole  continents  in  darkness, 
was  revealed.  These  minute  spores  enter 
the  salivary  gland  of  the  mosquito,  and 
pass  with  its  poisonous  saliva  directly  into 
the  blood  of  man.  Never  in  our  dreams  had 
we  imagined  so  wonderful  a  tale  as  this." 

What  it  all  meant  to  the  world  we  may  see 
from  just  one  instance.  Malaria  had  broken 
out  at  Ismailia,  in  Egvpt,  and  flourished  imtil 
it  was  estimated  that  every  inhabitant 
suffered  from  it,  when  Major  Ross  was  sent 
for.  In  two  or  three  N'ears  he  stopped  the 
breeding  of  mosquitoes,  and  changed  plague- 
stricken  Ismailia  into  a  healtli  resort. 

While  Dr.  Ross  was  searching  in  India 
and  discovering  the  author  of  malaria  in 
Anopheles,  Dr.  Reed  and  three  or  four 
comrades  in  the  American  .\rmy  were 
searching  in  Cuba  for  the  author  of  yellow 
fever.  It  was  almost  certain,  after  the 
discovery  of  Dr.  Ross,  that  the  parasite  of 
yellow  fever  had  its  hoinc  in  a  mosquito. 
How  this  was  proved  by  Major  Walter  Reed 
is  one  of  the  thrilling  stories  of  the  world. 
There  is  no  adventure  anywhere  more 
instinct  with  heroism  than  the  search 
for  the  author  of  yellow  fever  and  its 
discovery  in  Stegomyia.  Even  if  tliere  had 
been  no  gain  for  freedom  in  the  Spanish- 
American  War,  the  con(jtiest  of  vellow  fever 
would  have  been  worth  the  war  a  hundred 
times.  A  hundred  thousand  men  died  of 
yellow  fever  in  tliree  years  under  Spanish 
rule  ;  in  forty-seven  years  35,000  people  died 
in  the  city  of  Havana  alone.  It  was  these 
things  that  Dr.  Reed  and  his  comrades 
were  sent  to  investigate.  One  of  them  (hed, 
and  the  camp  was  named  after  him— 
"  ("amp  Lazear."  A  great  name  this  will  be 
in  the  real  liistory  of  the  world  if  ever  its  real 
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history  is  written,  and  one  picture  that 
Dr.  Reed  has  left  for  us  shows  us  how  the 
spirit  of  heroes  and  the  love  of  humanity 
hovered  about  this  camp. 

Two  men  were  wanted  for  experiments, 
and  two  young  privates  in  the  army  came 
forward  and  offered  themselves.  They  were 
to  be  bitten  by  suspected  mosquitoes. 
Major  Reed  talked  the  matter  over  with 
them,  explained  the  danger  and  suffering, 
and  then,  seeing  that  they  were  still  deter- 
mined, promised  that  they  should  be 
generously  compensated  for  their  sacrifice. 
It  must  have  thrilled  Dr.  Reed  to  find  that 
the    moment    he    mentioned    money    these 


discovery  to  the  world  as  almost  his  last 
service  to  it  ;  for  he  died  soon  after,  having 
earned  for  himself  the  gratitude  of  all  met, 
living  and  all  men  to  be  born. 

So  the  knowledge  that  is  power  came 
into  the  world.  Now,  at  last,  the  world 
came  to  close  grips  with  its  mortal  enemies. 


The    Plain    Man    in    Power 

Now  the  Panama  Canal  could  be  made. 

Nothing  on  earth  can  stop  the  human 
race  when  it  has  knowledge  and  right 
on  its  side  ;  nothing  but  ignorance  and 
folly  can  defeat  mankind. 


WHAT    A    LANDSLIDE    MEANS    IN    THE    PANAMA    CANAL-A     FALL    OF     EARTH    WHERE    THE    CANAL   HAS 
BEEN     CUT    THROUGH     THE    CULEBRA    MOUNTAIN 


plain  .\meriran  men  held  back.  Both 
declined  to  undeif^'o  the  experiment  except 
on  the  sole  condition  that  they  should  have 
no  money  reward.  Major  Reed  touched  his 
cap  to  the  privates  and  said,  "  Gentlemen, 
I  salute  you,"  and  he  said  afterwards  that, 
in  his  opinion,  this  exliibition  of  moral 
courage  had  never  been  surpassed  in  the 
United  States  .Army. 

That  is  how  it  Was  discovered  that 
Ste^H)mvia  carries  velloW  fever  and  j,nves 
it  to  man  with  its  bite,  and  it  is  sad  to  have 
to   say   that    Dr.    Walter    Reed   gave    this 


The  .-Knierican  Government  made  up  its 
mind  to  finish  the  work  the  Frenchmen  had 
begun.  They  Were  to  cut  a  continent  in  two 
at  tiie  narrow  point  from  Panama  to  Colon, 
and  let  tlie  world's  sliips  sail  throui;h.  They 
sent  thirty,  then  fortv.  then  nearly  lifty 
thousand  men  to  do  the  work,  and  made 
one  man  responsible  for  thcni.  His  name 
was  Gorgas,  and  this  is  tlie  manner  of 
man  he  is,  according  to  hinisell.  He  was 
speaking  at  a  Haltiniore  uniwrsity,  and  in 
his  sjH-ecli  to  the  bo\s  there  he  recalled 
his  boyhood  in  the  time  oi  the  Civil  War. 
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I  first  came  to  Baltimore  about  forty-five 
years  ago — a  ragged,  barefoot  little  rebel,  with 
empty  pockets  and  still  more  empty  stomach. 
My  father  had  gone  south  with  Lee's  army. 
At  the  fall  and  destruction  of  Richmond,  my 
mother's  house,  with  all  that  she  had,  was 
burned,  leaving  her  stranded  with  six  small 
children.  She  came  to  Baltimore,  and  was 
there  cared  for  by  friends.  These  memories 
are  vivid  with  me,  and  can  never  be  effaced. 

Colonel  (iorg^as,  who  held  the  office  of 
Assistant  Surgeon-Cieneral  of  the  United 
States  Army,  has  taken  part  in  another 
war  since  then ;  he  has  shown  the  gjvern- 
ments  of  the  world  what  they  can  do 
with  power  when  they  have  done  with 
quarrelling.  Armed  with  the  knowledge 
Major  Ross  and  Major  Reed  had  given  him, 
Dr.  Gorgas  went  out  to  Panama  and  met 
Stegomyia  and  Anopheles  face  to  face. 

He  found  there  a  workshop  45  miles  long, 
and  his  power  extended  all  the  way  for  five 
miles  on  each  side.  Over  450  square  miles 
this  wise,  resolute  army  doctor  had  the 
power  of  a  king,  he  made  the  law  and 
carried  it  out.  He  had  neither  guns  nor 
powder  ;  he  had  simply  a  fact,  and  the 
power  to  drive  it  home  to  everybody  who 
lived  in  his  450  square  miles.  He  knew  that 
two  mosquitoes  lived  in  stagnant  pools, 
and  he  locked  them  up  while  the  workmen 
went  on  digging.  He  locked  up  every  pool 
with  oil  ;  he  drained  or  sealed  up  every 
ditch  ;  he  closed  every  way  that  could  be 
found  through  which  the  mosquitoes  could 
come.  Never  was  there  known  so  great  a 
pouring  of  oil  upon  the  troubled  waters  ; 
never  was  there  known  so  silent  a  battle 
between  an  army  of  hundreds  on  one  side 
and  hundreds  of  millions  on  the  other. 

On  the  one  side  were  a  few  hundred  men 
— <loctors  and  ditchers,  drainers  and  dispen- 
sers, oilers  and  clerks  and  sanitary  inspec- 
tors, guarding  40,000  or  50.000  labourers  and 
their  families  scattered  over  450  square  miles 
in  about  fortv  camps  and  villages.  Thev 
were  doing  the  biggest  piece  of  engineering 
that  has  ever  been  done  on  the  earth,  digging 
a  wa\"  from  sea  to  sea,  cutting  uj)  a  mountain 
for  the  sea  to  pass  through,  and  building 
huge  walls  to  hold  in  the  sea  as  it  passed. 

On  the  other  side  were  millions  of 
mo--(Hiitoes  ot  tiie  race  of  Stegomvia  and 
Anopiieles,  born  in  still  waters  but  emerging, 
svith  their  power>  of  death,  to  fl\'  through 
everv  door  and  window  to  suck  the  blood  of 
anv  human  Ixing  and  poi>on  the  life-blood  of 
all  Panama,  a<  their  ancestors  had  ])oi>oned 
it  for  age->,  with  yellow  te\er  and  malaria. 

Dr.  (lorga-  wa-  '(jual  to  hi>  oj)portunitv. 
He  was  worth\'  ol  that  long  line  ol  men  who 


had  lived  and  died  to  give  him  the  knowledge 
that  he  knew  was  power.  He  had  against 
him  all  the  ignorant  little  people  who  are 
always  against  the  man  who  knows,  but  he 
stood  firm,  like  a  strong  man  with  the  eyes 
of  the  world  upon  him.  He  screened  up 
all  the  houses,  and  ordered  every  household 
to  cover  up  all  vessels  that  held  water.  He 
drained  lakes  and  swamps  that  had  never 
been  drained  before,  and  poured  out  the 
filth  of  ages  to  the  sea.  He  drained  every 
ditch  and  pond  that  could  be  drained  ; 
those  that  could  not  be  drained  he  oiled,  so 
that  the  mosquitoes  in  them  could  not 
breathe.  He  cut  grass  jungles  to  the  ground, 
destroyed  all  vermin,  and  burned  all  rubbish. 
He  raised  all  buildings  up  above  the  ground, 
and  covered  them  with  fine  wire  screens. 
He  screened  every  train,  and  on  every 
train  he  put  a  hospital  car.  He  made  every 
man  in  Panama  a  total  abstainer,  for  he 
ordered  alcohol  off  the  ground.  Fifty 
thousand  strong  teetotallers  have  done_the 
greatest  piece  of  work  the  modern  world 
has  ever  seen. 

A  marvellous  thing  it  is  these  men  have 
done,  these  troops  of  workmen  with  their 
giant  machines,  with  a  hundred  excava- 
tors, twenty  dredgers,  five  hundred  loco- 
motives, and  five  thousand  trucks,  piimps, 
elevators,  cranes,  and  tugs.  Tremendous 
machines  there  were  which  broke  up  moun- 
tain peaks  and  carried  off  enoruious  rocks, 
which  phmged  huge  shovels  into  water  and 
brought  up  hundredweights  of  mud,  which 
unlocked  a  train  of  fifty,  wagons  at  one 
stroke :  and  it  is  not  surprising  that,  over 
200  million  tons  of  earth  have, been  moved 
away,  equal  to  a  tunnel  through  the  earth 
from  side  to  side.  It  is  no  surprise  to  know 
that  in  such  a  workshop  there  was  a  fine 
spirit  of  rivalry  among  the  men  of  the 
three  great  divisions — -the  Central,  Atlantic, 
and  Pacific  tlivisions,  and  that  strong  men 
worked  like  schoolboys  to  beat  the  record. 

If  a  machine  broke  it  was  thrown 
down  to  strengthen  an  embankment  ;  if  an 
engine  overturned  there  was  little  time  to 
rescue  it.  There  was  no  time,  evidently, 
for  (juarrelling  or  abuse,  for  Official  Circular 
number  400  gave  notice  that  "  the  use  of 
profane  or  abusive  language  b\'  foremen  or 
others  in  authority,  when  addressing  sub- 
ordinates, will  not  be  tolerated."  A  fine 
thing  it  must  ha\'e  been  to  see  this  w'orkshop 
fortv-tive  miles  long,  with  men  working  in 
comradohij)  in  a  great  world-cause,  and  we 
can  understand  the  spirit  of  the  tra\'ell(T 
who  was  carried  away  at  the  sight  of  it,  and 
wrote  these  words: 
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A  region  is  being  shaped  anew.  Cut,  carved, 
transformed,  it  has  now  another  form  and 
another  outline.  Peaks  have  disappeared,  other 
heights  have  risen ;  certain  \alleys  have 
vanished,  others  have  been  born ;  great  rivers 
have  obediently  followed  the  will  of  man,  as  in 
the  Arab  legend  the  sea,  roaring  and  foaming, 
followed  the  steps  of  Lalla  Muna,  the  Moroccan 
saint.  And  across  the  yellow  virgin  earth  has 
at  last  been  opened  a  deep,  monstrous  furrow, 
which  the  waters  now  invade.  The  gigantic 
shipway  passes  from  sea  to  sea,  and  possibly 
i8  visible  to  other  planets — a  slender,  luminous, 
strange  new  sigr 
on  the  old  and 
iininulable  face  of 
the  world. 

Yet  all  this 
mighty  work  would 
have  been  still  un- 
done if  the  doctor 
had  not  been  king 
and  used  his  powers 
of  kingship  well. 
Dr.  Gorgas  and  his 
men  worked  in  four 
great  ways — they 
destroyed  the 
homes  of  mos- 
quitoes during  the 
larval  stage  within  { 
a  hundred  yards  of 
all  human  dwell- 
ings ;  they  des- 
troyed all  protec- 
tion for  adult 
mosquitoes  ;  they 
screened  all  houses 
with  wire  screens  ; 
they  dotroyed  all 
bree  di  n  g-places, 
either  by  draining 
stagnant  waters 
dry  or  sraling  them 
with  oil.  There 
were  seventeen  dis- 
tricts, each  with  a 
chief  sanitary  in- 
sfX'Ctor,  a  clerk, 
and  a  staff  of  three 
experts  —  one  of 
them  wi>e  in  moxiuito  lore;  another  skilled 
m(litchmg,  draining,  and  oiling;  and  the 
thud  a  good  organiser.  Ivicli  of  these  dis- 
tricts had  fortv  or  fittv  labourers  to  do  the 
draining,  carpenters  to  keej)  the  screens  m 
repair,  and  di-pen-er^  wlio  went  about 
adnuni>teriiig  do>e>  .,t  ([uinine  among  the 
Workmen.  I'.ac  h  in>pe(t(jr  wa>  responsible 
lur  exce>.  .,1  malaria  m  hi>  district. 

.\iul   till-   i-,   the  work   the\-  did  in    thes,> 
>eventeen  di.-trirt>  in  one  \ear  .■      Cut  dou'ii 


PANAMA    THE    WONDERFUL 

12  million  square  yards  of  brushwood,  drained 
one  million  square  yards  of  swamp,  cut  jo 
million  square  yards  of  grass,  maintained  thee 
nUllionjeet  of  ditcfies,  emptied  joo.ooo  oil-cans, 
used  nearly  three  million  pounds  of  quinine, 
Jumigated  ii  million  cubic  jeet  oj  house  space. 


A     LIGHTHOUSE     ON    THE     PANAMA    CANAL 
The  light  IS  rta5h<d  automatically  from  sunset  to  sunrise 


The   End   of    It 

And  the  end  of  it  is  that  men  do  not 
die  now  in  Panama  from  yellow  fever  or 
malaria,  that  fewer 
people  die  in 
Panama  than  in 
New  York,  and 
that  the  death-rate 
of  Panama  is  now 
the  lowest  of  any 
large  body  of 
people  in  the  world 
—  less  than  eight 
per  thousand,  and 
less  than  three 
among  white 
Americans. 

In  1908  Colonel 
Gorgas  wrote :  "It 
is  now  three  years 
since  a  case  of 
yellow  fever  has 
developed  in  the 
Isthmus,  the  last 
being  in  November, 
1905."  In  New 
Orleans  and  the 
British  West  Indies 
similar  successful 
caiupaigns  have 
been  waged  against 
that  dreadful  dis- 
ease. In  igOQ  it 
was  completely 
banished  from  Kio 
Janeiro,  where  it 
had  taken  30,000 
lives  in  thirteen 
years.  The  world's 
death-rate  is  about 
3  per  cent,  of  the 
population.  Whoever  reduces  that  figure 
by  one  saves  i\  million  lives  every  year. 
If  every  country  where  .Vnoplieles  and 
Stegomyia  still  hold  sway  were  invaded 
bv  Dr.  Gorgas  and  his  staff,  what  a  vast 
numb(T  of  lives  wotild  be  saved! 

1  Ik  UL^li  it  was  Colonel  (iorgas  who  made 
tl:e  building  of  this  great  waterway  j)ossible, 
we  must  not  forget  tliat  it  was  Colonel  George 
W.  Goethals  and  his  alile  staff  who  accom- 
plished this  wonderful  engineering  feat. 
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IN  AND  OUT  OF  THE  WORLD'S  GREATEST  LOCKS 


'4 


4 


HOW    THE    SHIPS    GO    UPSTAIRS     AND    DOWN     AGAIN— THfc    TrlREE     HIGH  TS    OF    LOCKS'AT    GATUN 
THE    ENGINES   WHICH    DRAW   THE   SHIPS   THROUGH   THE   CANAL    USE   THESE   TRACK"? 


THE    LOCK   THAT  LIFTS    A    SHIP  A   THOUSAND    FEET    LONG    AND   A    HUNDRED  FEET   WIDE 

OF   THE    LOCK    ARE   JUST   CLOSING 
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-THE    GATES 


LIFE  &  PEOPLE  BETWEEN  THE  TWO  OCEANS 


c.  White  co.fa^^m^m^^^^amm^mam^Q  u.  c.  white 

This  is  the  kind  of  house  the  natives  of  Panama  live  in.     The  curious  watch-tower  of  an  overseer  on  the  Panama 
Villages  of  this  kind  will  soon  give  place  to  fine  cities.      Canal  worics.     Many  of  these  look-outs  were  to  be  seen. 


The  natives  of  Panama  are  a  mixed  race,  partly  negro,  partly  Indian.    Here  we  see  a  group  of  women  whose  homes 
are  by  the  canal  banns.    They  earned  a  very  good  living  by  washing  the  clotlies  of  the  thousands  of  workmen. 


At  Panama,  roai  is  t.akeii  to  the  st'-amf  rs  by  negro  wonivn,    At  sonip  parts  of  the  canal  tlio  women  wash  the  clotlies 
>vho  carry  it  in  t;i  f  at  baskf'ts  on  tlieir  heads  or  shoulders,    in  the  rivers,  as  seen  here.   The  sight  is  very  picturesque. 
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THE  POWER  OF  FALLING  WATER 

THE  MIGHT  OF  8  MILLION  HORSES  DASHING  OVER  A  CLIFF 


FROM  the  earliest  times  men  have 
used  running  water  to  do  their 
work.  In  one  of  the  pictures  you  see 
the  great  water-wheel  on  the  Orontes 
River  in  Syria,  built  many  centuries 
ago.  This  swiftly  running  water 
pushed  the  wheel  around.  As  the 
wheel  revolved  it  caught  the  water 
in  buckets  attached  to  it,  and  raised 
it  to  the  aqueduct  above,  which 
carried  tlie  water  to  the  city. 

In  another  picture  is  a  water-wheel 
of  more  recent  times.  The  water  in 
the  stream  '  pushed  the  water-wheel 
around,  and  it  turned  the  machinery 
in  the  old  mill.  In  early  times 
water  power  was  used  in  this  way 
for  grinding  corn,  sawing  lumber, 
fulling  cloth,  and  manufacturing  iron 
goods.  As  New  England  had  a  great 
many  waterfalls  which  furnished 
abundance  of  water  power,  it  became 
the  manufacturing  centre  of  the 
coimtry.  But  the  mill  or  factory  using 
the  power  had  to  be  built  beside  the 
stream,  and  often  these  ])laces  were  not 
easy  to  reach.  Howcxxt,  because  the 
power  was  cheap,  manufacturers  found 
it  ]>rofitable  to  transport  raw  material 
from  long  distances  to  these  points. 

But  man  discovered  a  wuyof  carrx'ing 
the  p(;wer  of  nuuiing  watt-r  from  the 
stream  where  it  was  made,  huiulii-ds 
of  miles  away  to  do  work  tJRTc. 

This  great  discovery  r^alh-  thpciids 
on  the  work  of  Michael  I'araday, 
an  luiglishman.  l'"arada\-  fduml  that 
you   could   start    an    electric    current 

CoiiyriK'lit,   IQU.,  I.y  'I'lir  Ain.ilK'.-un.-ilcd  I'rc-s. 


in  a  wire  by  having  a  moving  magnet 
placed  near  it  in  a  certain  way. 
Therefore  you  need  only  a  wire,  a 
magnet,  and  power  to  make  the 
magnet  move,  and  you  have  an 
electric  current.  The  water-wheel 
can  turn  the  magnet,  and  the  electric 
current  can  be  sent  over  wires  a  great 
distance.  Water  power  is  being  used 
more  and  more,  for  wherever  water- 
falls and  rapid  streams  are  found 
men  use  the  power  of  running  water 
to  make  electricity,  and  send  it  along 
wires  to  light  cities,  run  railways, 
and  to  '  furnish  power  for  factories 
and  mills.  Water  ])ower  and  electric 
power  used  to  turn  machinery  are 
measured  by  a  unit,  called  a  horse- 
power, which  is  equal  to  the  pulling 
power  of  one  horse. 

In  Norway  are  great  plants  where 
electricity,  generated  by  water  power, 
is  used  to  extract  nitrogen  fri)m  the 
air.  Combined  with  other  substances, 
it  forms  a  valuable  fertiliser.  This  is 
used  to  enrich  the  soil,  when  the  nitrogen 
has  l)ei-n  exhausted  from  it  by  many 
crops.  In  Switzerland  the  power  ob- 
tained from  man\'  waterfalls  is  rimning 
tiie  trains  under  the  Alps.  The  famous 
I'rfttalsjjerre  Dam,  in  Ciermanv,  stores 
water  which  generates  electric  jx)wer 
for  sevi'ral  cities.  The  large  j^lant  at 
Necaxa,  Mexico,  furnishes  light  and 
])()wer  for  the  ("ity  of  Mexico  and 
the  mines  of  El  Oro,  200  miles 
away.  .Vt  Ki'okuk,  Iowa,  the  entire 
flow   of    the    Mississippi    is   used    to 
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THE    POWER    OF    FALLING    WATER 


develop  300,000  horse-power,  part  of  which 
is  sent  to  St.  Louis,  a  hundred  miles 
away.  In  California,  the  electric  power 
used  by  Los  Angeles  and  San  Fran- 
cisco is  carried  over  wires  a  distance 
of  240  miles  from  water  powers  in  the 
mountains. 

The  most  notable  example  in  the  world 
of  the  use  to  which  falling  water  can  be 
put  is  that  of  Niagara.  Here  for  centuries 
a  mighty  volume  of  eight  hundred  million 
cubic  feet  of  water  has  been  falling  over  a 
precipice  and  running  to  waste  every  hour 
of  every  day  and  night.  The  mere  weight 
01  tiiis  water  that  falls  in  twenty-four  hours 
is  twenty-four  million  tons,  but  when  we 


running  to  waste  at  the  falls  is  equal  to 
eight  million  horse-power,  more  than  the 
power  of  all  the  coal  mined  in  France  and 
Belgium,  if  that  were  used  in  furnaces  and 
turned  into  steam.  This  power  is  worth 
tens  of  millions  of  dollars  a  year,  and  yet, 
until  recently,  all  that  it  has  done  has 
been  to  wear  away  a  deep  bed  for  the  river 
in  the  solid  rock. 

The  Niagara  Falls  were  only  discovered 
by  white  men  in  1678,  and  it  has  been  said 
that  up  to  that  time  the  roaring  waters  had 
been  feared.  Then  they  were  admired, 
and  now,  at  last,  they  are  being  used.  As 
far  back  as  1725,  a  mill-wheel  was  set  up 
on  the  edge  of  the  falls  to  work  a  saw-mill, 


ONE   OF  THE   FINE  POWER  STATIONS  NOW  SPRINGING  UP  IN  THE  FOREST-CLAD  MOUNTAINS  OF  NORWAY 

r<_'!7i('nil)(r  that  it  falls  with  a  tremendous 
crash  into  a  chasm  i()0  feet  deep,  we  can 
easily     understand     that     its     force     and 


the  work  it  could  accomplish  are  alto- 
getJier  beyond  human  com])rehension. 

If  we  j)ut  our  finger  under  the  water-tap 
and  then  turn  on  the  tap,  we  find  that  the 
water  i)re>>es  with  such  force  against  the 
hn^er  that  it  (  annot  be  held  in,  but  sjnirts 
out  all  round.  What,  then,  must  be  the 
ac(Minuilate(l  force  of  a  mighty  mass  (^f 
water  falliii,t(  rapidly  from  a  great  height, 
as  at  Niagara  ? 

Long  ago,  enj^nneers  realised  that  if  only 
a  fraction  of  the  water  of  Niagara  halls 
could  l)e  harnosed  they  could  he  made;  to 
do  a  \ast  amount  oi  work.  It  has  been 
estimated  by  some  exp(Tts  that  the  jiowct 


but  it  was  not  until  1890  that  the  first  real 
water-power  station  was  built  for  the 
making  of  electricity.  This  was  a  great 
success,  and  slunved  the  world,  to  its 
astonishment,  what  could  be  done  with 
falling  water.  From  that  time  to  this, 
rapid  progress  has  been  made.  The  greatest 
care  is  taken  that  the  natural  beauty  of  the 
falls  shall  not  be  spoilt.  As  a  matter  of 
fact,  it  is  not  the  falls  themselves  that  are 
used  for  getting  jiower,  but  the  water  of  the 
ri\tT  ahoye,  about  a  mile  before  it  reaches 
the  falls.  It  is  made  to  rush  through  a 
huge  tunnel  built  of  steel  pipes —the  largest 
water-pijxjs  in  the  world  -  and  it  then  falls 
down  a  penstock,  or  \-ertical  i)iix',  measuring 
nearl\-  forty  feet  round  inside.  The  length 
oi  this  pipe  is  iiSo  feet,  and  this  giyes  the 
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water  an  enormous  power,  which  is  used  to 
revolve  turbines — elaborate  water-wheels 
made  of  steel.  These  wheels,  in  turn,  work 
great  electrical  generators,  and  the 
electricity  is  then  conveyed  by  wires  to  the 
cities  all  round  the  falls. 

After  revolving  the  turbines,  the  water 
runs  away  through  another  tunnel  called  a 
tail-race,  which_  carries  it  below  the  falls, 
so  that  the  wat^r  that  has  been  imprisoned 
in  the  pipe  meets  the  water  which  has  fallen 
^over  the  cliff.  One  of  these  tunnels  is  more 
than  a  mile  and  a  quarter  long,  and  took 
a  thousand  men 
three  years  to  make. 
Three  hundred  thou- 
sand tons  of  rock 
had  to  be  excavated, 
and  the  tunnel  was 
then  lined  with  six- 
teen million  bricks. 
Visitors  are  able  to 
go  into  this  tunnel, 
which  is  nearly  160 
feet  below  the  Ixd 
of  the  river,  and, 
from  a  gallery  sus- 
pended from  the 
roof,  watch  the 
water  rush  away. 

The  mouth  of  the 
tunnel  is  in  the  face 
of  the  rocky  cliff 
over  which  the 
world-famed  waters 
of  Niagara  crash 
with  such  a  deafen- 
ing,  thundering 
noise  as  to  make 
conversation  in  their 
neighbourhood  al- 
most impossible  for 
visitors  unused  to 
the  sound.  There 
is  thus  a  smaller 
torrent  of  rushing 
water,  though  tre- 
mendous in  its  wav,  bursting  from  the 
tunnel  in  the  rock  below  the  actual  falls, 
and  visitors  mav  stand  in  the  gallery  sus- 
pended from  the  roof  of  the  tunnel  and 
see  the  Niagara  Falls  from  the  inside,  as 
it    were. 

The  wat(>rs  rush  over  the  precij)ice  with 
such  lur\-  that  thev  do  not  fall  directly 
down  the  face  of  the  cliff  at  all,  hut  strike 
the  river  si.\t\'  fri't  or  more  from  the  rockv 
wall,  the  space  between  the  falls  and  the  rock 
beiiii,^  tilled  with  a  mass  of  whirling  spray. 

|u>t  at    ihe  uxjt  ut    the   talU  the  water 


A    WHEEL-PIT   AT    NIAGARA 

The  water  that   turns   the  turbines  falls  down  great  upright 

pipes  built  within  the  walls  of  these  pits. 


swirls  round  and  round  from  the  force 
of  the  cataract.  From  that  point,  how- 
ever, the  river  flows  quietly  along,  through 
a  broad,  deep  gorge.  Here  a  little  steamer, 
called  the  Maid  of  the  Mist,  carries 
tourists  back  and  forth  to  the  foot  of  the 
falls.  On  this  exciting  trip  the  passengers 
must  have  rubber  suits  to  protect  them 
from  the  spray.  About  two  miles  down 
the  gorge  narrows  abruptly,  and  the 
current  quickens  so  that  the  river  becomes  a 
foaming  mas-,  of  whirkng  water,  called  the 
Whirlpool  Rapids.  Below  thi^  the  gorge 
becomes  broader  and 
deeper  and  make;  a 
sudden  turn.  Here 
the  whirlpool  sweeps 
round  and  round 
and  will  s  ii  c  k 
down  anything  that 
comes  within  its 
deadly  grasp.  The 
cause  of  this  whirl- 
pool is  a  sharp  turn 
in  the  river,  which 
results  in  the  rush- 
ing water  being 
hurled  against  the 
Canadian  side  and 
then  being  flung 
back  with  a  circular 
motion. 

When  all  the 
power-stations  hOw 
being  built  are  in 
full  working  order, 
the  power  captured 
from  the  falls  will 
be  about  equal  to 
that  of  a  million 
horses,  and  will 
supply  to  cities 
three  hundred  miles 
away  enough  elec- 
tricity to  run  all 
their  inachinerv  and 
street  cars,  aiul  to 
light  the  streets  and  houses.  Already, 
Syracuse  in  the  Fast  and  Windsor  in  the 
West,  cities  400  miles  apait.  are  sup- 
phed  with  powi'r  from  Nia'-,'ara.  On  the 
.American  side  of  the  fails  there  are  great 
manufacturing  cities,  like  Huffalo,  whe  e, 
although  coal  is  very  cJieap,  being  only 
two  or  three  dollars  a  ton,  it  is  never  used 
for  steam  powe  ,  becau>e  all  tJie  j)ower 
for  factories  and  street  tars,  for  ligliting, 
and  all  otlier  purpose-,  can  be  obtained 
much  chea])er  from  tlie  Niagara  jiower- 
•-tations  twenty  three  miles  away. 
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CAPTURING    PART    OF    A     GREAT    RIVER 
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Qll  III  iTll 


The   :  :ii-  X  Fill'   is  (lediaps  the  most  wonderful  eng^ineering  feat  accomplished  by  the  genius  of  man 

A  power-house  like  tliat  snowii  in  this  picture  is  built  some  distance  above  the  falls,  and  water  is  drawn  from  the  river. 


From  artificial  channels  the  water  passes  mto  an  artificial  bay,  such  as  is  shown  here.  Any  ice  that  may  be  floating:  in 
the  river  is  kept  from  entering  by  gratings,  through  which  all  the  water  must  pass.  The  water  is  then  diverted  into 
penstocks,  or  huge  vertical  pipes,  down  which  it  falls  with  terrific  force.     Part  of  the  falls  are  thus  imprisoned  in  these  pipes. 
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HOW   NIAGARA    SENDS   LIGHT   FOR  300    MILES 


We  can  see  at  a  glance,  ;:■  •  ;  ■  .;  n  .••  N  .  .1  a  Falls  are  hanipssed.  A  great  wall  is  built  out  into  the  river  to 
H.ivert  part  of  the  water  to  what  is  calleJ  the  furebay.  From  here  the  water  passes  into  tne  penstock,  the  huge  pipe 
throngh  which  it  falls  l-<ii  feet  with  terrific  force,  turnintf  the  turbines  at  the  bottom.  The  turbines,  in  their  turn,  revolve  the 
grenerator,  which  generates  tlie  electricity  The  current  is  carried  by  wires  to  the  distributing  station  above,  and  sent 
from  there  to  lig^r.t  cities,  di  ive  l  ars,  and  work  the  machinery  of  great  factories  over  an  area  of  hundreds  of  square  miles, 
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A    HUNDRED    TONS    OF    STEEL    SPIN    ROUND 


This  Kreat  geiier.itor,  worked  by  one  of  the  Niagara  turbines,  generates  electricity  equal  lo  ten  ihousaiui  liorse-power  , 
and  even  more  powerful  machines  are  now  being  erected.  The  whole  of  the  immense  power  which  these  wonderful 
machines  gather  from   Niagara   Falls  can   be  controlled   quite  easily   by  the  switchboard  seen  in  the   bottom  picture. 


H'-rc  IS  one  of  the  great  power-houses  at   Niagara.     The  curious-looking  circular  objects  are  electric  generators,  revolved 
by  the  turbines,  or  water-wheels,  working  at  the  bottom  of  pits  Iko  feet  deep.     The  switchboard  is  at  the  eud  of  the  rooitti 


THE   GIGANTIC    WHEEL    TURNED    BY   NIAGARA 


This  picture,  showing  the  outside  of  a  turbine,  gives  some  idea  of  the  tremendous  size  of  these  marvellous  steel  wacer- 
wheels.  The  wheel  that  revolves  inside  this  will  generate  enough  electricity  to  liglit  a  town,  and  the  entire  turbine  weighs 
180  tons.     To  turn  the  wheel,  24  million  gallons  of  water  pass  through  the  casing  every  liour,  enou^;!!  to  fOiUj  a  wide  river. 
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THE     CREEPING     BACK     OF     NIAGARA    FALLS 


When  wp  think  of  NiaR:ara  Falls,  we  picture  them  as  always  having  been  there,  but  the  falls  are,  year  by  year,  creeping: 
farther  back.  For  thousands  of  years  tlie  Niagara  river  has  been  cutting  out  for  itself  an  ever-deepening  channel,  and  it 
now  rushes  throuuli  a  vast  chasm,  as  shown  in  the  top  picture,  crashing  at  last  over  a  precipice.  The  dotted  line  in  the 
lowerpicture  shows  where  the  falls  used  to  be,  and  we  see  how,  as  the  cliff  wears  away,  the  level  of  Lake  Erie  gets  lower, 
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WILL   THE    FALLS    ONE    DAY   DISAPPEAR? 


It  is  on  y  in  r'(  •n:  years  th.Tt  men  have  beg^un  to  harness  the  pent-up  eneiyy  oi  these  mijihty  falls  for  use  ful  purpose  ^.  The 
water  crashes  over  the  cliff,  as  seen  here,  with  a  force  equal  to  eight  million  hoise-power.  Btit  will  the  la  Iseverdisapofar? 


Every  year  the  falls  of  Niagara  are  wearin^^  away,  and  the  edge  of  the  cliff  has  been  "  eaten  into,  '  ,<••  tlu<  picture  snows, 
A  proposal  has  therefore  been  made  to  stop  this  by  turning  the  course  of  the  river  for  a  tune,  and  bnildinx  a.on>;  the  edge 
of  the  cliff,  as  shown  here,  a  strong;  steel  facing  to  resist  the  water.  It  is  suggested  that  the  great  hole  which  the  water  has 
eaten  out  of  the  cliff  could  be  filled  up  with  cement,  strengthened  by  a  frame  of  steel,  and  furtlier  damage  thus  prevented- 
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THE  TOWER    BRINGING  POWER   FROM   NIAGARA 


t-   -, 


Thf  wiri-s  wiiich  distribute  the  electricity  generated  by  the  turbines  are  carried  to  the  cities  and  towns  on  liigli  steel  towers. 
The  towei  slujwn  in  this  picture  is  over  two  hundred  feet  high.  The  wires  to  Toronto,  '^S  miles  away,  run  over  a  private 
road  ^'    feet  wide.     O.i  this  road  an  electric  railroad  may  be  built  which  will  carry  cars  at  a  very  high  rale  oi  speed. 
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THE    OLD    WAY    OF    USING    WATER-POWER 


\    ..vr»-«M» 


/■:■-,,  *■ 


THE    GREAT    WATtR   WHEEL    AND    IRRIGATING    AQUEDUCT    ON    THE    ORONTES   RIVER   IN    SYRIA 


A   WAYSIDE    MILL   AT    BRAEMAR 
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HOW  A  SCHOOL  SLATE  CAME  OUT  OF  THE  SEA 


Millions   of   Years   Ago.     An  imaginative  picture  of  the  world    when   the  earliest    forms   <>l    iiti-   existed    in  the  sea,  showing  the 
sediment  broiicht  down  from  the  mountain!;  an'l  deposited  as  mud   in   the  sea-bed,  gradually  forming  a  layer  thousands  of  feet  deep 


Millions  of  Years  After.      1  )uriiiK  thousands  of  years   an   innneiisc   (•  .::,'■-  i  ru^t    formed   and   split,  so   that    niasst-s  i.l 

rn.iUea    T'Xik    wtllt-d    up  from  hclow.    tlowini;  over  the  solid   strata  of   muci.      .\^    i:u-    result   of  the  great   heat   and   ihe    preat    weight 
the   mud   now  formed   into   slate,  and  the  tremendous  stress  arul  str.-iin  caused   the  cleavage   that    is  so  char.ictcristii:  of  slate   masses. 


In  the  Present  Day. 

,irt:y  w.>rr.  .ma\\  le  ivi 
'Aviy    nsir;^,    ami    the 


After  the  l).^^■-l;i^  of  iinllions  ..f  years  more,  the  great  folri  of  the  earin'^  ■rvist  iia^  lieciiie  a  L;ranile  niount;iin, 
ig  i;ie  slate  evp..~ed  HI  places.  The  wearing  down  of  the  hills  brings  fresh  d.posiis  to  the  sea-heel.  wlii.;h  is 
genera!     effect    of    the    processes    by    which    land    and    sea    change    place    is    clearly    .seen    in    the    landscape. 
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THE  WRITING  ON  THE  BLACKBOARD 


THE  BIT  OF  MOUNTAIN  THAT  HANGS  ON  THE  SCHOOL  WALL 


HTHE  boys  and  girls  who  have  a  black- 
"*■  board  in  their  schoolroom  are  so  busy 
with  the  number  work  and  the  copy  writ- 
ten on  it  that  they  have  no  time  to  even 
wonder  where  the  blackboard  came  from. 
But  if  they  had  stopped  to  wonder  about 
it  they  would  have  been  interested  and  sur- 
prised. Who  would  dream  that  that 
smooth,  clean  gray  surface  was  once  mud  ? 
Yes,  mud.  It  does  not  seem  possible,  but 
it  is  true.  The  blackboard  is  made  of  slate 
and  the  slate  was  once  nuid  in  the  bottom 
of  the  sea,  and  the  interesting  part  is  how 
the  mud  became  slate. 

HOW   SLATE   WAS    MADE  OUT   OF    MUD 

Million's  and  millions  of  years  ago  there 
was  a  mighty  mountain,  and  for  millions 
of  years  its  summit  was  washed  by  rain 
and  mist,  so  that  streams  trickled  down  it 
and  became  first  rivulets  and  then  rivers. 
And  as  the  streams  and  rivers  and  rivulets 
trickled  down,  they  cut  first  little  channels, 
and  then  deep  river-beds,  and  then  great 
valleys,  and  evermore  wore  down  the 
rocky  mountain,  and  carried  bits  of  it, 
crushing  and  grinding  them  as  they  went, 
until  they  were  carried  as  mud  to  the 
sea.  This  mud  sank  to  the  bottom 
of  the  sea  and  became  clay.  For 
thousands  and  thousands  of  years  this 
went  on,  and  the  mountain  became  more 
and  more  worn  away,  and  in  time  there 
was  a  tremendous  amount  of  sticky  mud 
in  the  l)()tt()m  of  the  sea.  Starfish  were 
born  and  died,  and  shellfish  were  born  and 
died,  and  when  they  died  they  fell  into  the 
mud  and  were  covered  up  and  buried,  and 
still  the  mud  poured  into  the  sea.  This 
mud  of  the  mountain  containe<l  many 
things.  —  silica,  aluminum,  iron,  ])otas- 
sium,  sodium,  liiue  and  shells,  and  all  this 
collected  at  the  bottom  of  the  sea  for 
thousands  and  thousands  of  years.  All 
this  time  the  earth  was  cooling,  and  as  the 
earth  cooled  it  shrunk,  and  the  result  was 
that  the  mud  in  the  bottom  of  the  ocean 
was  s(|uee/.ed  together  very  hard,  and  in 
the  end  it  was  s(|ueeze(l  so  hard  that  it 
began  to  bulge  out  of  the  ocean  in  great 
masses  which  grew  into  mighty  moimtains 
of  slate.  Tt  was  s(|uee/.ed  and  s(|ueeze(l  so 
hard  and  tight  that  the  nuid  split  into  lay- 
ers and  that  is  whv  slate  is  so  thin  and 
can  be  split  so  easily. 

(  opyriglit,   Mjiii,  liv  'llic  Am;ilg;iinatcil  I'ic^>.  IS 


THE  SLATE.S  THAT   OUR  GRANDMOTHERS 
USED 

This  peculiar  hardened  mud  is  used  for 
many  things  beside  blackboards.  Once 
upon  a  time  it  was  used  in  the  school- 
room in  a  diflferent  way.  Mothers  and 
fathers  and  grandmothers  and  grandfath- 
ers could  tell  about  it.  It  was  in  the  days 
when  there  were  little  red  schoolhouses 
standing  near  the  four  corners  of  a  coun- 
try road.  The  bo\s  and  girls  who  came 
to  this  school  did  not  have  attractive 
school  bags  or  pencil  boxes  or  neat  blank 
books  and  writing  tablets,  or  reading  books 
with  coloured  j)ictures.  But  one  thing 
they  did  have  that  the  boys  and  girls  of 
to-day  can  not  boast  of.  That  was  a  slate. 
As  the  name  indicates,  this  important  part 
of  the  scholar's  outfit  was  a  i)iece  of  slate 
bound  with  a  wooden  frame  about  an 
inch  wide.  On  this  slate  were  done  all  the 
sums,  all  the  writing  lessons  and  drawing 
lessons ;  in  fact,  everything  that  is  done 
with  i)encil  and  paper  in  the  schoolroom 
of  the  present  day. 

But  the  slate  was  of  no  use  unless 
there  was  something  with  which  to 
mark  on  it.  .\  lead  jiencil  would 
not  make  a  mark  that  would  show  on 
slate,  so  in  place  of  that  a  ]>encil  of  slate 
a  little  smaller  than  a  lead  pencil  was 
used.  Slate  against  slate  ])ro(luces  a 
squeak  and  a  scratch,  so  that  the  quiet  of 
the  schoolroom  was  often  broken  by  the 
s(|ueak,  s(|ueak  of  the  slate  pencil  on  the 
slate.  The  slate  could  be  used  over  and 
over  again,  after  the  w()rk  had  been 
erased  and  the  slate  cleaned.  h'or  this 
purpose,  the  neat  little  girl  had  a  small 
bottle  of  water,  and  a  sponge  tied  to  her 
slate,  which  she  used  in  the  process  of 
cleaning.  But  the  boy  scorned  such  a 
girlish  ])erformance  and  his  manner  of 
erasure  was  a  nuich  simpler  and  a  quicker 
process.  lie  spat  upon  the  slate  and 
rubbed  out  all  traces  of  his  work  with  the 
sleeve  of  his  coat.  It  can  be  seen  why  the 
slate  and  the  slate  jiencils  are  no  longer 
used  in  this  age  of  sanitary  conditions. 

SI..\T1-:    IS    rSKITI.    FOR     M.WV    THINGS 

Let  us  take  into  account  some  of  the 
many  ways  that  slate  may  be  used  in  a 
house  in  which  we  live.     It  is  used   for 


THE  WRITING  ON  THE  BLACKBOARD 


roofing  in  place  of  the  wooden  shingles 
and  it  is  especially  suited  for  this  purpose 
because  it  possesses  all  the  qualities  neces- 
sary for  protection  against  wind,  rain,  and 
snow ;  it  is  used  for  chimney  pieces,  for 
kitchen  sinks,  for  bathroom  and  laundry 
floors,  for  wall  linings,  for  interior  deco- 
ration, for  cisterns  and  for  washtubs. 
Around  the  house  there  may  be  a  slate 
walk  and  in  front  of  it  a  slate  road.  If 
there  is  a  billiard  room  in  the  house  the 
billiard  table  top  is  made  of  a  huge  piece 
of  very  smooth  slate. 

The  switchboards  that  handle  the  elec- 
tric current  in  the  great  suov.ays  of  New 
York  and  other  cities,  and  the  switch- 
boards of  the  many  telephone  exchanges 
throughout  the  country  are  made  of  slate. 
Only  the  very  best  grade  is  employed  for 
this  im])ortant  work  and  much  care  is 
taken  in  the  choice. 

WHERE    SL.\TE    COMES    FROM 

Where  does  all  this  slate  come  from  ? 
If  it  is  put  to  so  many  different  uses  the 
supply  must  be  large,  almost  inexhaustible. 
It  does  not  look  as  if  the  supply  would 
give  out,  for  it  is  found  in  large  quantities 
in  Vermont,  Pennsylvania,  Maine,  New 
York,  Georgia  and  several  states  of  this 
country  in  the  island  of  Newfoundland, 
and  also  in  large  amounts  in  differ- 
ent parts  of  England  and  Wales.  In 
the  latter  country  it  is  so  abundant  .hat 
it  has  been  said  that  the  Welshman  takes 
to  the  slate  quarries  as  the  fish  does  to 
the  water. 

Off  the  coast  of  Argyllsliire  in  Scotland 
there  is  a  little  group  of  five  small  islands 
called  Slate  Islands,  because  they  are  com- 
posed almost  entirely  of  slate.  The  quar- 
ries on  these  islands  have  been  worked 
for  nearly  three  hundred  years,  and  mil- 
lions of  slates  are  taken  out  every  year. 

now    .SL.XTH    IS    orARRIED 

To  obtain  the  slate  sometimes  shafts 
are  sunk  as  in  c(jal  pits,  but  more 
often  it  is  quarried  by  blasting,  and  by  the 
use  of  channeling  machines  like  those  used 
in  quarrying  marlile.  By  means  of  these 
channeling  machines  a  series  of  cuts  are 
made  in  the  rock  at  right  angles  to  each 
other  and  the  block  is  brf)kcn  off  b\-  means 
of  wedges.  f)r  powder.  After  the  blasting, 
the  men  sort  out  all  the  good  blocks  and 
send  them  to  the  slate  huts  on  the  moun- 


tain near  by,  where  they  are  split  and 
dressed  into  slates  by  means  of  hammer 
and  chisel.  Slate  splits  best  when  it  is 
"  green,"  that  is,  when  it  is  first  taken 
from  the  quarry. 

DANGER   IN    QUARRYING 

The  blasting  of  slate  is  a  very  dan- 
gerous performance  as  well  as  a  very 
difficult  and  expensive  one.  Not  long 
ago,  when  150,000  tons  of  slate  were 
to  be  blasted,  no  less  than  three  months 
were  occupied  in  making  the  preparations. 
Three  tunnels  were  cut  at  the  base  of  the 
mountain  and  ten  chambers,  or  little  caves, 
were  made  in  the  rock  for  the  explosives 
or  charges.  Then  these  ten  chambers  were 
filled  in  with  stones  and  cemented,  so  that 
the  charge  would  not  blow  out,  and 
twenty-minute  fuses  were  attached  to  the 
charges,  in  order  that  the  workmen  would 
have  twenty  minutes  to  get  to  a  place  of 
safety  before  the  explosion  took  place. 
Just  a  few  seconds  before  the  explosion 
the  earth  shook  for  a  mile  around  as  if 
there  were  an  earthquake ;  then  the  wall 
of  slate  split  open  in  all  directions,  and 
fell  in  a  heap.  Sometimes  the  engineers 
and  workmen,  after  j)lacing  the  charge, 
jump  on  to  a  small  locomotive  that  has 
been  provided  to  take  them  to  the  top  of 
the  quarry  out  of  all  danger  from  the 
blasting. 

There  is  such  a  decided  slant  to 
the  slate  vein  that  disasters  often  occur, 
and  if,  when  the  earth  was  "  made  over  " 
the  last  time,  the  slate  walls  had  been  left 
perpendicular  instead  of  slanting,  nnich 
trouble  would  have  been  saved.  As  it  is 
the  slant  makes  an  over-hanging  wall 
which  sooner  or  later  falls  over  into  the 
pit  below,  and  avalanches  of  stone  and 
earth  continually  haunt  the  minds  of  the 
workmen. 

Beauty  was  not  Mother  Nature's  aim 
certainly  when  she  created  these  slanting 
walls  of  slate  and  stone,  for  they  are  very 
ugly  and  spoil  many  an  attractive  spot. 
But  we  can  forgive  this  defect  because  of 
the  great  service  these  ugly  walls  have 
done  the  world  from  the  time  of  the  un- 
clean slates  to  the  day  of  switchboards  in 
the  great  subways.  The  ap])earance  has 
improved  in  the  j>a.st  millions  and  millions 
of  years,  at  any  rate,  for  once  these  walls 
were  only  dirty,  black  mud  in  the  bottom 
of  the  sea. 
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HOW    SOME    MEN    WORK   FOR     DAILY    BREAD 


I 


1     *^j„^ 


r 


HANCINv 


.;■,     ;,,L     TOP   OF    A    PRECIPICE.    TO    BREAK    AWAY    THE    SLATE     LOOSENED    BY    BLASTING 

ISO 


A  GREAT   PLATFORM    ON    A   MOUNTAIN    SIDE 


CNE  OF  A  SERIES  OF  GALLERIES,  OR  PLATFORMS,  CUT  INTO  THE  FACE  OF  THE  ELIDIR  MOUNTAIN.  r^OK  i  ri 
WALES.     EACH  "GALLERY       IS  75  FEET  DEEP    AND  TOGETHER  THEY  RISE   1800  FFET  FROM  THE  GROUND 

litU 


NATURE'S  OWN  PICTURES  OF  THE  MAKING  OF  THE  EARTH 


LIMESTONE.    FROM    LIVING    CREATURES.    AND   SLATE.   FROM  SEA-SAND,  LYING  IN  ROWS  ONE  ABOVE  THE 
OTHER.  AS  FORMED  IN  THE  SEA  DURING  AGES  PAST— THE  MARBLE  CLIFFS  AT  PORTHMISSEN.  CORNWALL 


GREAT  MASS    OF  SLATE  ROCK  WHICH  WAS    ONCE    HORIZONTAL     BUT    BECAME  PUCKERED  BY  PRESSURE 

DURING  THE  SHRINKING  OF  THE  EARTH 
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WHERE  SHAKESPEARE'S  SLATE  MAY  HAVE  COME  FROM 


THE  ANCIENT  QUARRY  AT  DELABOLE,  WHICH  HAS  BEEN  WORKED  FROM  THE  TIME    BEFORE  SHAKESPEARE 
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THE  SIGHT  OF  AGES  PASSES  FROM  MEN'S  EYES 


THE    ROCK   BEING   BLOWN    UP   AND    ABOUT    TO    FALL— THE    MEN    ARE    HIDING   IN    LITTLE   STONE    HUTS, 

QUITE    SAFE    FROM    DANGER 
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FORCING     AN      ENTRANCE      INTO     THE     ROCK 


CUTTING  INTO  THE  SLATE  WITH  A  RC  TS  BEING  MADE    AT  RIGHT  ANGLES  TO  EACH 

OTHER.  SO  THAT  THE  Slmi  c  v^Ais  d..  .^c,•.OVED  BY  FORCING  IN  WEDGES 


WHERE  THE    SLATE  IS  BELOW    THE    SURFACE    IT    IS  QUARRIED  IN  UNDERGROUND  CHAMBERS,  AS  ji 

IN  BOTH  PHOTOGRAPHS  ON  THIS  PAGE 
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ROOFS  AND  FLOORS  FROM  BROKEN  MOUNTAINS 


THE  TABLE  ON   WHICH   THE   SLATE    IS  CUT  TO  THE   PROPER  SHAPE   AND    SIZE    FOR    ROOFING    HOUSES 


THE     PLANING     TABLE     ON     WHICH     FLOORING     SLATES     ARE     MADE     LEVEL 

lit.') 


BLOWING    UP    A  MOUNTAIN   WITH  GUNPOWDER 


DRILLING    A    HOLE    BY    COMPRESSED    AIR,    READY    FOR    BLASTING    WITH    GUNPOWDER 

These  tn.i  pliotoijr-tph-s.  ami  mnny  .jih'-r^  m  tlicii;  p.i|{t--s,  wen-  t^ken  ,it  'lie  Uinorwic  .ind  f),i)<ci<'j    luarr.'-s.  in  North  Wales. 
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SPLITTING  AND  CUTTING  THE  BLOCKS  OF  SLATE 


CUTTING    AN    IMMENSE    BLOCK    OF    SLATE    IN    TWO    WITH    THE    GREAT    CIRCULAR    SAW 


SPLITTING    THE    SLATE    FOR  ROOFING.     THE    FINISHED   SLATES  ARE    USUALLY  ABOUT    A    QUARTER  OF  AN 
•NCH  THICK.  BUT  VARY  ACCORDING  TO  THE  SIZE  AND  STRENGTH  REQUIRED 
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INSIDE    AN    OCEAN    LINER 


A    PICTURE    GALLERY  OF    A   GREAT   SHIP,    THE 
FLOATING    PALACE  THAT    LINKS  ALL   NATIONS 

THE    LITTLE    WORLD    THAT    GOES    TO    SEA 


A  HUNDRED  and  fifty  years  ago 
**  Dr.  Johnson  declared  that  "  a  ship 
is  worse  than  a  gaol  ;  there  is,  in  a  gaol, 
better  air,  better  company,  better  con- 
veniency  of  every  kind."  Probably  he 
was  right.  But  if  Dr.  Johnson  could 
come  back  now  and  take  a  trip  across 
the  Atlantic  Ocean,  what  would  he  say 
of  the  very  latest  type  of  liner,  with  its 
luxury  and  magnificence,  its  comfort 
undreamed  of  even  a  decade  ago  ? 

Nowhere  in  our  social  or  industrial 
life  has  progress  been  so  marked  as  in 
the  improvement  of  ocean  travel.  The 
modern  liner  is  often  called  a  floating 
palace,  and  in  some  ways  the  description 
is  not  amiss,  but  it  really  falls  far  short 
of  the  truth.  When  we  consider  the 
vessel's  gigantic  size — the  Olympic  is 
nearly  nine  hundred  feet  long  and  a 
hundred  feet  wide — and  the  enormous 
number  of  passengers  and  crew  that 
it  carries — the  Olympic  takes  between 
three  and  four  thousand  people  with  it 
— we  feel  that  it  is  really  a  floating  town, 
and  that  John  Ruskin  most  admirably 
described  tii;  modern  liner  as  racing  to 
its  port  of  destination  as  "a  fragment 
of  a  world  hastening  to  rejoin  the  great 
mass  of  existence."  Well  might  he 
exclaim  :  "  What  a  glorious  monument 
of  human  invention  has  thus  triumphed 
over  wind  and  wave  ;  has  brought  the 
ends  of  the  world  into  communion  !  " 

It  has  been  said  that  the  ships  which 
now  cross  the  Atlantic  could  have  carried 
Columbus's  caravel  as  one  of  their  life- 
boats. Two  ot  the  great  explorer's  siiips 
that  sailed  on  that  momentous  vovagc 
to  -America  had  no  decks  at  all,  but 
the  modern  liner  has  a  dozen  decks 
one  above  the  other,  and,  while  from 
Columbus's  ship  a  man  could  jump  into 
the  sea  to  rescue  a  comjianion  who  had 
fallen  overboard,  the  depth  from  the  toji 
of  the  funnel  to  the  keel  of  the  Olvmpic 
is  175  feet,  and  from  the  captain's  house 
to  the  keel  more  than   103  feet. 

The  engineering  triumphs  of  modern 
shipbuilding  are  wonderful  enougii  and 
seem    like   verital)le    miracles,    but    the 


comforts  and  luxury  of  travel  are  equally 
wonderful,  and  may  well  be  described  as 
fairy  dreams  or  visions  of  the  "  Arabian 
Nights."  For  magnificence  and  con- 
venience only  the  very  best  and  biggest 
hotels  on  land  can  compare  with  a  great 
ocean  liner. 

When  the  designers  and  engineers 
have  done  their  work,  and  the  ship  is 
ready  for  decorating  and  furnishing, 
skilled  architects  are  called  in,  as  thev 
would  be  for  the  arrangements  of  a 
royal  palace,  and  the  architects  decide 
on  the  scheme  of  ornament  for  the 
various  parts  of  the  ship,  the  style  of 
furniture,  and  so  on. 

Take  any  of  the  new  liners,  such  as  the 
Mauretania  or  the  Vaterland.  In  the 
Mauretania  there  are  rooms  in  the  styles 
of  the  fifteenth,  sixteenth,  seventeenth, 
and  eighteenth  centuries  ;  there  are 
saloons  copied  from  rich  Italian  and 
F"rench  palaces;  there  are  Adams  rooms 
and  Chippendale  rooms  and  Sheraton 
rooms.  The  impressive  dome  which 
rises  above  the  dining-saloon  to  a  height 
of  nearly  thirty  feet  is  in  the  style  of  the 
beautiful  Chateau  of  Blois,  one  of  the 
architectural  glories  of  hVance.  In  the 
lounge  are  massive  pillars  of  marble, 
with  a  huge  chimney-piece  of  the  same 
choice  material,  while  the  v^ry  grates 
^for  the  modern  steamship  is  fitted 
with  open  grates — are  reproductions  of 
originals  in  medianal  Italian  palaces. 
The  fireplace  in  the  smoking-room  of 
the  Mauretania  is  surmounted  by  a 
superblv  carved  wooden  hood,  copied 
from  a  work  of  one  of  the  famous  artist 
brothers  of  h'lorence,  the  Delia  Kol)bias, 
in  the  South  Kensington  Museum. 

In  all  these  rooms  the  old-fashioned 
j:)ort-holes  have  given  jilace  to  large, 
semicircular  bav  windows  such  as  we 
find  in  a  palace.  It  is,  indeed,  really 
ditficult,  on  board  one  of  these  liners, 
to  reahse  that  we  are  not  in  a  luxurious 
hotel  on  land.  The  Olympic  has  more 
than  two  thousand  windows  and  side- 
lights. There  are  on  these  great  ships 
greenhouses      and      palm-courts      and 
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verandah  cafes ;  there  are  gymnasiums  and 
swimming  baths,  and  Turkish  baths  and 
tennis  courts,  and  the  very  latest  ships  have 
even  a  small  golf  course.  So  far  from  being 
confined  as  in  a  prison,  the  first-class  passen- 
gers have  a  promenade  deck  nearly  twenty 
thousand  square  feet  in  extent.  Large  swing 
doors  give  access  to  the  various  saloons 
and  lounges,  and  although  there  are 
spacious  staircases  that  would  do  credit  to 
the  palace  of  an  emperor,  the  passengers  are 
not  obliged  to  use  them,  but  may  go  from 
deck  to  deck  by  means  of  smooth-running 
electric  lifts.  On 
the  Mauretania 
these  are  pro- 
tected by  an 
artistic  grill  of 
finely  wrought 
aluminium 
copied  from  a 
rare  piece  of 
wrought  iron- 
work of  the 
fifteenth  cen- 
tury. In  seeking 
for  choice  woods 
with  which  tn 
panel  the  vari()U> 
saloons,  EnglaiK 
and  France  werf 
both  ransacked. 
The  furniture  is 
equally  magniti- 
cent,  a  n  d  i  n 
s  ()  m  e  o  f  the 
r  o  o  m  s  on  our 
largest  liners 
valuable  ancient 
tapestries  hang 
on  the  walls. 

The  artiticial 
liglitiiig  of  these 
ocean  ])alar(- 
seems  almost 
like  a  dream. 
On  the  Mauretania,  in  tlie  great  saloons, 
hidden  electric  lamps  throw  light  against  a 
gilded  disc,  and  a  soft  glow  is  diffused  over 
the  rooms  that  has  almost  the  appearance 
of  warm  sunlight.  There  are  six  thousand 
electric  lamps  and  a  thousand  l^ells,  and  to 
transmit  the  electricitx-  to  these  lamps  from 
the  dvnamos  250  niil<'S()f  copper  wire  is  used. 

Little  tra\-ellers  are  not  forgotten,  a 
special  saloon  being  provided  for  them,  with 
rocking-horses  and  games  of  all  kinds  ; 
while  the  walls  are  decorated  with  paintings 
illustrating  inuser\-  rh\'nies  and  stories. 
Fur  older  people,  the  gymnasium  contains 
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not  only  the  usual  fittings  and  appliances, 
but  mechanically  worked  horses  and  oars, 
so  that  passengers  can  enjoy  the  exhilarating 
exercises  of  a  ride  or  a  row  before  breakfast. 
The  private  suites  of  apartments  are  just 
as  luxurious  as  the  great  saloons.  They  are 
fitted,  not  with  bunks,  but  with  beautifully 
carved  brass  bedsteads,  full-size  wardrobes 
and  dressing-tables,  and  bathrooms. 

The  ventilation  of  these  great  steamships 
has  been  brought  to  a  fine  art.  A  few  years 
ago  fresh  air  was  conveyed  below  by  means 
of  ventilating  shafts,  down  the  funnel-like 

heads  of  which 
the  air  was  blown 
as  the  vessel 
ploughed  for- 
ward. Nowa- 
days such  crude 
methods  are 
almost  forgotten 
on  the  best  ships. 
There  are  special 
ventilating  ma- 
chines, called 
t  her  mo  tanks, 
connected  with 
the  various 
rooms,  which 
change  the  air 
in  these  apart- 
ments a  dozen 
times  an  hour. 
While  the  foul 
air  is  drawn  out, 
the  fresh  air  is 
p  u  m  p  e  d  i  n 
gently,  a  n  d 
warmed.  T  h  e 
total  length  of 
l)iping  tlu'ough 
which  this  fresh 
air  is  carried  on 
the  Mauretania 
is  over  three 
miles.  The  best 
cabins  are  fitted  with  the  telephone,  and 
when  the  vessel  comes  into  port  she  is  at  once 
connected  with  the  whole  telephone  system 
of  the  country.  The  food  arrangements 
are  carried  out  exactly  as  if  the  ship  were 
an  hotel  on  land.  Cows  give  fresh  milk 
daily,  and  refrigerators  keep  poultr\',  meat, 
tish,  and  other  foods  perfectly  fresh.  It  is 
odd  to  think  back  to  the  da\-s  of  ship's 
biscuits,  salted  pork,  and  stale  water,  the 
travelling  luxuries  of  a  hundred  vears  ago. 
.\iter  travelling  across  the  .Atlantic  now.  we 
feel,  with  Ruskin,  "thankful  tf)  have  lived  in 
an  age  when  we  can  sec  this  thing  so  done." 
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THE    SEA    ABOVE    OUR    HEADS 

JOURNEYS     IN     THE    GREATEST    OCEAN    ON     THE 
EARTH.    AT    THE    BOTTOM    OF    WHICH    YOU    LIVE 


THE     THRILLING     LIFE     OF 

JV/Fen  think  that  the  life  fishes  lead  in 
^ '*  the  depths  of  the  sea  is  very  strangle 
and  wonderful.  So  it  is.  But  still 
more  strange  and  wonderful  is  the  life 
we  lead  ourselves  at  the  bottom  of  the 
greatest  ocean  on  the  earth.  We  pass 
our  existence  moving  on  the  bed  of  a 
blue  sea  of  air,  hundreds  of  miles  deep, 
and  greater  in  area  than  all  the  land 
and  water  of  our  world.  An  ordinary 
man  would  find  it  very  hard  to  carry 
always  about  with  him  something 
weighing  a  hundredweight,  yet  he  is 
not  troubled  by  the  tremendous  weight 
of  sixteen  tons  with  which  the  air 
presses  on  the  surface  of  his  bodv. 
Whether  he  sits  or  walks  or  lies  down, 
the  vast  ocean  of  air  above  him  is  press- 
ing hard  upon  his  body  with  the 
weight  of  sixteen  tons,  but,  far  from 
being  aware  of  this  extraordinary 
weight,  he  enjoys  it,  and  actually  suffers 
great  pain  if  he  escapes  from  his  mighty 
burden. 

It  is  not  difficult  to  lighten  the  weight 
of  the  air  that  presses  upon  us.  We 
have  only  to  climb  up  some  very  higli 
mountain,  such  as  one  of  the  lower 
Andes,  in  South  America,  which  rises 
to  a  height  of  three  miles  above  the  sea. 
On  such  a  mountain-top  the  air  is  very 
light,  and  the  weight  with  which  it 
presses  on  the  body  is  not  very  great. 
But,  instead  of  feeling  a  joyful  lightness, 
a  mountain  climber  often  suffers  terribly 
when  the  pressure  of  the  air  is  reducetl. 
In  some  cases  blood  will  begin  to  How 
and  he  will  find  it  hard  to  walk  ormoxc. 
And  if,  with  a  great  effort,  he  cliinhs 
still  higher,  he  will  at  last  fall  senseless 
on  the  ground.  Horses  and  mules 
suffer  in  the  same  wav  if  the\-  are  taken 
very  high  up  a  mountain  ;  excn  the 
little  inountain  camel  of  the  Andes,  the 
llama,  can  scarcelv  walk  when  it  gets 
i5,oo<3  feet  above  the  sea. 

All  this  is  due  to  the  fact  that  our 
bodies  are  constructed  to  bear  the 
enormous  weight  of  the  ocean  under 
which  we  live.  Moreox'er,  the  torce  oi 
the  air  acts  equallv  all  round  us.  and 
enters   our    bodies   and    thus    helps    to 
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balance  the  outward  pressure.  We  are 
really  like  some  fishes  that  live  at  a 
great  depth  below  the  waves,  and  have 
grown  so  used  to  the  weight  of  the 
water  that  they  are  injured  if  an 
accident  brings  them  near  the  surface 
of  the  sea,  where  the  weight  of  the  water 
is  only  very  slight. 

Just  as  these  fishes  keep  deep  down 
below  the  surface  of  the  water,  so  men 
keep  deep  down  below  the  surface  of 
the  air,  and  this  is  why  there  are  still 
high  mountains  in  the  world,  such  as 
Mount  I^verest,  in  India,  which  no  man 
has  been  able  to  climb.  At  a  height  of 
six  miles  above  sea-level,  the  weight  of 
the  air  is  so  light  that  our  bodies  cannot 
stand  it.  Of  course,  the  air  at  this  dis- 
tance above  the  earth  is  also  thin  as  well 
as  light,  and  there  is  not  enough  of  it 
to  breathe.  This  difiiculty,  however, 
can  be  overcome  b\' carrying  a  supply  of 
oxygen,  such  as  brave  men  take  with 
them  when  they  descend  a  mine  after 
an  explosion. 

But  e\-en  when  the  lungs  are  thus 
sujijilit'd  with  oxvgen  the  chief  difficulty 
in  ascending  to  the  to|i  of  a  moiuitain  is 
not  vet  overcome,  for  the  bod\'  of  the 
daring  climber  still  cannot  stand  the 
removal  of  the  greater  jxirt  of  the 
sixteen  tons  of  air-pressure  to  which  it 
is  accustomed.  The  blood-vessels  give 
wa\-,  and  if  the  climber  does  not  tiescend 
(|uicklv  he  dies.  This  is  whv  the  work 
of  climbing  up  the  ocean  of  air  is  so 
terriblv  ditVicult.  It  is  onlv  in  the  last 
hundred  vears  or  so  that  men  ha\'e  even 
attempted  to  explore  the  sea  abo\"e  our 
heads.  And  ext-n  now  the  tl\ing  men 
can  scarcelv  help  us  in  this  perilous 
work  of  exploration.  The  most  power- 
ful bird  cannot  reach  the  lop  ot  the 
highest  mountain,  and  neither  can  the 
most  powerful  llxiiig  machine.  The  air  is 
too  thin.  ^'(■t  it  is  said  that  the  i-ondor 
ot  the  Aiuii's  can  w  itiistand  a  reduction 
in  the  pressure  ol  air  which  wouki  make 
blooil  llou  t'rom  the  lijis  and  lingers  ot 
a  man,  and  some  moiiiilaineering  rac<-s 
ha\-e  been  known  to  li\('  tor  centuries 
at  a  height  of   nearlv  ihrcc    miles  above 
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the  plain,  growing  so  used  to  the  hght 
weight  of  the  air  that  they  suffer  in  descend- 
ing to  the  lowlands,  where  the  air  is  much 
denser  and  heavier. 

Still,  neither  the  flying  man  nor  the 
mountain  climber  has  been  of  much  help 
in  enabling  man  to  sound  the  deep  ocean 
of  air  ;  but,  at  least,  man  has  discovered 
with  their  aid  what  it  is  like  above  the 
clouds.  It  has  been  calculated  that  the 
highest  kind  of  cloud  usually  forms  at 
a  height  of  thirty  thousand  feet.  It  consists 
of  light,  feathery  wisps  of  vapour  that 
liave  been  turned  into  crystals  of  snow  by 
very  cold,  strong  winds  that  carry  them 
along  at   a  speed  of  eighty  to  a  hundred 


together  at  Avignon,  and  looked  at  the 
great  mountains  of  cloud  slowly  moving 
above  the  broad  waters  of  the  River  Rhone. 
Their  father  was  a  paper  manufacturer  at 
Annonay,  a  small  town  some  miles  from 
Lyons,  and  the  two  brothers  appear  to 
have  begun  by  making  experiments  with 
paper  bags  filled  with  smoke. 

They  thought  if  they  could  enclose 
vapour  like  that  of  which  clouds  are 
made,  in  a  large  and  very  light  bag, 
the  vaj)our  would  rise  in  the  air  and 
carry  the  bag  with  it.  This  vapour 
the>-  secured  by  burning  damp  straw 
and  wool.  As  a  matter  of  fact,  they 
obtained  from  their  fires  merelv  ordinarv 
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miles  an  hour.  I-'ar  below  tlicse  sailing 
snowflakcs  are  the  ordinary  clouds  of 
wliitc  \a})our,  which  sometimes  turn  tlie 
sky  into  a  strange  and  lovelv  region  of 
<1<)U(1  castles  and  fairy  palaces,  set  among 
\\il(ll\'  --liajjed  masses  of  changing  vapour. 
Thi>  lovely  rloudland  usually  lies  at  a 
di>ta!V  e  of  little  more  than  a  mile  from  the 
earth,  anrl  it  is  quite  easy  to  get  above  it 
by  climbing  to  a  high  mountain-top.  It 
was  while  gazing  at  it  from  the  banks  of  a 
river  in  >outhern  F"rance  that  two  brothers, 
j'l-eph  and  ja(<ine>  .Montgfjlfier,  dreamt 
of  a-(t  Til  lull,'  into  the  sky  bv  means  of  a 
cliiud  !  Ill'-  tli()ni,'ht  occun-ed  to  them  one 
?uinin!jr  ila\-  in   I7>S_'.    as  they  lazily  talked 
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smoke  and  a  good  deal  of  hot  air  ;  and,  by 
getting  this  into  a  paper  bag,  they  made  a 
primitive  kind  of  balloon  which  rose  for  a 
great  distance  in  the  sky,  and  then  fell  as 
the  hot  air  escaped  from  the  paper  covering. 
The\'  were  so  excited  by  the  success  of 
their  artificial  cloud  that,  on  returning  to 
Annonay,  they  made  a  much  larger  and 
stronger  linen  bag,  lined  with  paper  and 
tapering  at  the  bottom.  By  burning 
chopped  straw  and  wool  beneath  this, 
they  quickly  filled  the  huge  ball  with  hot 
air  and  smoke.  When  the  balloon  was 
swollen  out  with  hot  air,  it  was  set  free  in  a 
field  near  .Xnnonav,  where  an  innnense 
crowd    (jf    ])e()j)le    had    a>^5embled.       Amid 


PHOTOGRAPHING  HER  SHADOW  ON  THE  CLOUDS 


TAKING    A    PHOTOCF 


:'OM    A    BALLOON    OF    THE 


iS 


s 


THE  BALLOON  RETURNS  TO  THE  BOTTOM  OF  THE  OCEAN  OF  AIR  AFTER  A  VOYAGE  TOWARDS  THE  SURFACE 
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itself  exploded  in  the  skies.  Professor 
Charles  had  ordered  the  men  only  to  half 
fill  the  balloon  with  gas,  but,  thinking  to 
make  it  go  higher,  they  disobeyed  him 
and  filled  it  completely.  The  result  was 
that  the  gas  expanded  when  the  balloon 
rose  above  the  first  level  of  the  clouds  and 
was  warmed  by  tlie  sun,  and  the  balloon 
fell  in  a  little  village  fifteen  miles  from 
Paris,  and  the  villagers  thought  some 
dragon  of  the  skies  had  descended  upon 
them.  Hastily  arming  themselves,  they 
crept  up  to  the  sj)lit  gas-bag,  which  was 
still  i)artly  filled  with  gas  and  quivering 
in  the  wind,  so  that  it  looked  like  some 
huge  injured  creature  panting  for    breath. 

After  waiting  for 
some  time,  in  the 
hope  tliat  it  would 
rise  u])  and  fly 
away,  one  very 
brave  man  ap- 
j)roacliedand  fired 
a  charge  of  shot  at 
it.  The  shot  tore 
oj)cn  the  unin- 
jm'ed  ])art  of  the 
bag  and  allowed 
the  rest  of  the  gas 
to  escape  ;  and, 
seeing  that  the 
strange  monster 
had  collapsed,  the 
villagers  rushed 
ujion  it  withiMtch- 
forks  and  tore  it 
to  bits. 

P>ut     tlic    next 
(lay   the    King  of 
I'ranre    issued     a 
THE   WONDER-BOX    CARRIED    UP    INTO    THE   CLOUDS   AS    proclamation,  ex- 
plaining    that 


their  shouts  of  amazement  and  delight, 
the  great  ball  rapidly  ascended  to  a  height 
of  6000  feet,  and  travelled  at  this  altitude 
for  about  a  mile  and  a  half.  Then  the 
vessel  descended  to  the  earth,  so  lightly 
as  not  to  dainag'e  the  grain  and  vines 
among  which  it  fell. 

The     news     of     this     wonderful     ascent 
spread   rapidly   through    France,    and    the 
people  of  Paris  raised  a  large  sum  of  money 
by  public   subscription,   and  asked  one  of 
their    famous    men    of    science.    Professor 
Charles,    to    design    a    balloon    for    them. 
Professor  Charles   knew   more  of  the  pro- 
perties   of    the    air    than    the    IMontgolfier 
brothers.    He  saw  that  tlie  success  of  their 
experiment       was 
due    to    the    fact 
that,   in  attemjit- 
ing    to    make    an 
artificial        cloud, 
the    brothers   had 
merel.v  filled  their 
linen  bag  with  hot 
air  ;    and,    as   the 
hot  air  was  much 
lighter  than  ordi- 
narv    air,    it    had 
caused    the    great 
bag  to  rise. 

Now,  an  Eng- 
lish uian  of  science 
had  clisc(jvere(l  a 
new  gas  which 
was  sc\cn  times 
lighter  than  air, 
a  n  (1  Professor 
Charles  saw  that, 
if  hi'  could  till  a 
large  balloon  with 
this  new  gas,  it 
would  rise  a  ereat 
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be  mjured,  be- 
cause, bi'ing  inerch'  globes  oi  silk  tilled  with 
gas,  they  were  not  dangerous,  but  woukl 
})r()\-e  of  great  value  to  mankind. 

The  fust  man  to  make  use  of  the  new 
in\-entiou  was  a  young  h'rench  man  of 
science,  Pilatre  de  Kozier,  who  was  one  of 
the  king's  librarians.  With  great  difliculty 
hv  obtained  Icaxc  from  the  king  to  make 
a  balloon  a^ccut,  and  on  November  21, 
17S;,  he  mailed  o\'er  Paris.  He  rose  to  a 
ht'ii^'jit  of  about  500  fei't  and  descended 
about  9000  yard>  from  tiie  })lac(;  of  aicent. 
.\  few  years  later  he  made  a  double  balloon, 
which  was  a  lavge  ga^  balloon  with  a  fire 
l)alloon  j)laced  underneatji.  By  increasing 
or  diminishing  tlie  fire  he  could  ascend  or 
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bagful  of  hot  air. 
The  new  gas  wa>  chIUmI  In-drogen.  and  it  could 
be  made  l)\'  tilling  a  ca>k  with  iron  filings 
and  water,  and  })ultiiig  some  >ul])huric 
acid  into  it.  The  ])rof(-->or  let  the  Mil])huiic 
acid  slowK'  liiter  thvoui^h  a  i)ii)e  in  the 
to])  of  the  ca-^k.  and  b\'  means  of  another 
j)i])e  he  drew  oil  tlu'  ga>  that  formed  and 
con\c\'ed  it  into  a  balloon.  It  took  four 
da\'>  to  make  euouuli  gas,  but  at  la>t, 
at  <i\  o'clock  in  the  ex'euing  of  .\n,!4ust  27, 
17S',,  the  !i!->t  real  modern  balloon  wa^  >ent 
u])  from  the  Chanii)  de  Mars,  in  Paris, 
in   the   ])ri-cncc   of    a   great    crowd    of   two 

hundred   tlloii-,nid  jieople. 

(jreat    (  aiinou   wm-   lircd    a>   the   balloon 
rose,  but    after  a  ^lujrt    \'o\-a!^e   the  balloon 
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descend  without  waste  of  gas.  In  this  double 
balloon  he  attempted  to  cross  from  France 
to  England,  but  the  balloon  caught  fire  and 
the  daring  aeronaut  met  a  trat^x  death. 

For  some  years  the  Frenchmen  remained 
the  most  daring  explorers  of  the  air.  In 
1804,  for  instance,  one  young  Frcncli 
chemist,  Gay-Lussac.  ascended  to  a  heiglit 
of  23,000  feet  in  a  balloon  provided  with 
various  scientific  instruments.  He  had 
bDxes  for  taking  sampler  of  air  at  dittcreni 
heights,  and  instruments  for  measuring  the 

amount  ot  electricity   j,  

and    magnetism    in   ■ 

the  atmosphere  and   ; 

recording    its    pres-   ;  ^i^ 

sure     and     dryness,  i^5 

and  so  on. 

He  found  that  the  ' 
air  grew  colder  and 
colder  at  every  three 
hundred  teet  of  de- 
viation, and  for  the 
greater  part  of  a  : 
century  his  observa-    1  . 

tions  were  supposed 
to   be    true   for   the   ; 
entire  height  of  our   ? 
atmosphere.  A  t 

every  three  himdrcd 
feet   his    thermome-    i 
ter  showed  that  the 
air  became  one   de- 
gree  colder,    and    it 
was  by  making  cal- 
culations     on      this 
basis  that  later  men 
of     science     arrived 
at  their  ideas  of  the 
awful     coldness     of 
the     empty     spacer 
of     the     U])per     air. 
The  strangest   thmg 
about    Gav-r.ussac's 
remarkable     xoyagc 
of  nearU'  four  and  a 
half  miles  above  the 
earth  was  that  he  seems  to  liave  felt  no  ]>;iiii 
or  discomfort.     Xo  mountaineer  liad   been 
al)le  to  attain  such  a  height,  ami  at  a  lum  h 
lower  level  the  climbers  had  sullereil  threat  1\- 
from  the  thinness  and  lii;litne>s  oi  the  aii'. 

This  seemed  to  prox^e  tliat  the  balloon 
was  bv  tar  the  best  iiiean>  of  exiiloriuL," 
the  aerial  ocean,  but,  strange  to  >a\'.  men 
of  science  soon  tired  of  the  \\(nulertul 
invention  wliich  had  1)een  made  e>]ieciall\' 
for  them,  h'or  half  a  century  the  ballodu 
was  used  onK-  as  a  fonn  of  public  aiuuse- 
ment,   and    it   was  largely  due  to  l'lngh>h- 


men  that  the  study  of  the  upper  air  was 
at  length  seriously  taken  up.  The 
British  Association  first  entrusted  Mr. 
John  Welsh,  of  Kew  Observatory,  with 
the  task  of  making  voyages  of  ex- 
])loration,  and  Mr.  Welsh  ascended  to 
23,000  feet,  and  made  valuable  additions 
to  our  knowledge  of  the  wonderful  sea  of 
gases  in  whicii  we  live. 

Then  the  most   famous  of  all  explorers 
of  the   aerial   ocean,   Mr.   James  Glaisher, 


took 


up 


the  work. 


THE    KITE   THAT   CARPJES 

In  the  box  at  the  end  of  iIh-  conl,  shown  lai  i;ei  on  tiie  opp 
page,  are  three  tiny  instrnni'Mits,  one  for  measuring;  lieat 
for  testing  air  prcssnr".  one  for  talking  tl 


At  Wolverhampton, 
on  September  5, 
1862,  he  rose  in  a 
balloon  to  the  extra- 
ordinary height  of 
seven  miles.  It  took 
him  less  than  one 
hour  to  surpiass  all 
other  explorers  by 
reaching  a  height  of 
five  miles.  He  felt 
there  no  discomfort, 
but  his  assistant, 
Mr.  Coxwell,  began 
to  breathe  with  diffi- 
culty. Then  sud- 
denly the  trouble 
came.  Mr.  Glaisher 
found  that  his  eve- 
sight  was  going.  He 
could  not  even  see 
the  time  I)y  his 
watch.  When  the 
balloon  was  29,000 
feet  above  the  earth 
till'  daring  ex])lorer 
leant  his  arm  upon 
the  t.d)le  on  the  car, 
but  when  he  tried  to 
mo\e  his  hand  to 
reacji  ,m  in>trument 
he  lound  th.it  he 
could  not  mo\-e.  He 
could  >till  dimlv  see 
Mr.  ( O.xwell.  "  InU 
had  no  power  to 
sj)eak  to  him.  The  b.illodu  wa-^  ^till  ri^ini,', 
an<l  Mr.  (ilai>her  -uddrul\-  touud  hini-^ell  in 
al)>ohite  d.nkne^s.  lli^  c\-(-~ii;hl  had  ,!..;oiU' ; 
and  a^  he  \\a^  trx'iuL;  to  think  what  had 
ha))iuiicd  tu  hiu\  he  hc.ird  the  wonU 
"  teiii])eralure  "  anil  "  oli-er\'.il  ion,"  and 
imder'-tood  that  Mr.  (dxwfll  wa->  -peaking 
tl)  him.  r>ut  he  linii--ell  could  neither  .>ee 
nor  --peak  iioj-  nio\f. 

.\fter  .1  time  he  re(-o\-ere(l  jii--  senses, 
and  found  Mr.  (oxwell  -t.iudiiiu;  o\-ir  hiui. 
Hi>  brave  a-^-i-tant  had  iKel  <i  terrible 
^-truL  'le  fur  life,      b'eelin 


UP 


THE    WONDERFUL    BOX 
ite 


force  of  tlie  wiiul 


the  >leep  of  death 
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WHAT  TRAVELLERS    SEE  ABOVE  THE    CLOUDS 


HIGH    UP    IN    THE    OCEAN    OF    AIR-SEA-CLOUDS    ABOVE    THE    RIGI.    IN    SWITZERLAND 


THE  ROLLING  CLOODilHAr  :)vVEtP  ALONG  LIKE  WAVES  OF  THE  SEA-A  PHOTOGRAPH  IN  SOUTH  CALIFORNIA 
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OVER    THE    ALPS    IN    A    GAS    BALLOON 


ONE    OF    THE    FIRST    JOURNEYS    ABOVE    THE    ALPS    IN    THE    DAYS    BEFORE    THE    AEROPLANE 
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creeping  over  him,  he  had  tried  to  open 
the  valve  to  let  the  gas  escape  so  that  the 
balloon  would  fall  into  a  denser  level  of 
air.  But  he,  also,  had  lost  the  use  of  his 
limbs,  and  could  not  lift  his  arm  to  reach 
the  cord.  But,  still  fighting  for  a  chance 
of  life,  he  bit  at  the  cord  with  his  teeth, 
and  managed  at  last  to  seize  it  and  jerk 
his  head  downward,  thus  dragging  open 
the  valve 

There  was  then  a  quick  drop  of  some 
miles,  during  which  Mr.  (ilaisher  recovered 
completely,  while  Mr.  Coxwell  got  back 
the  use  of  his  hands  and  continued  to 
take  scientific  records.     Both  he  and  Mr. 


to  breathe  oxygen.  Little  discomfort  was 
felt  till  they  rose  another  9000  feet,  and 
then  they  all  fainted.  But  the  balloon 
must  have  fallen,  for  Tissandier  revived, 
and  found  Crocf^-Spinelli  shaking  his  arm 
and  shouting,  "  Throw  out  ballast  !  " 

Staggering  to  his  feet,  Tissandier  threw 
out  pumps,  overcoats,  and  everything  he 
could  lay  his  hands  on,  and  what  happened 
after  that  is  not  known,  for  all  three  lost 
their  setises.  With  three  unconscious  men 
the  great  balloon  rose  higher  and  higher, 
beyond  any  height  that  had  ever  been 
reached  before.  When  Tissandier  again 
came  to  his  senses,  however,  the  balloon  was 


FHE  INGENIOUS  INSTRUMENTS  BY  WHICH  MEN  MEASURE  THE  CLOUDS  AND  STUDY  THEIR  HEIGHT  ABOVE  US 

The  striking  photograpli  of  the  army  balloon  on  page  219  was  taken  at  Aldershot  by  Messrs.  Gregory  &  Son;  and  the 

photograph  of  Trafalgar  Square  on  page  zzi  was  taken  by  Spencer  Brothers. 

filai>h<'r  (stimalcd   that   during  tlic  ])cri()fl  falling    at    a    frit,ditful    s])c((l,    and    in    the 

in   which   llu-\'  were  uii(<)iiMM()n>  tlicv   had  bottom  of  tlie  basket  hi-- 1  wo  coiiipanions  lay 

ri-^tn  to  a  Ini^ht  of  ,',7,000  feet.  rorkin^,^  Thcx' were  (lead.   Tissandier  himself 

'l'\\\--  wonderful  aehieveinent  aroused  two  came    down    ali\e,   l)ut    iiobodv    has    since 

iMfnch     men    of     science     to    join     in     the  attenij)ted  to  clinib  to  such   a   tremendous 

work   of  e.\i)loratioii.      Tliey  constructed   a  lieiijht    abo\-e    the   earth    as   the    height    at 

balloon     (ailed     Zenith.      It     carried     three  whii  h  tluse  men  died. 

Miiall  balloon-  tilled  with  oxvuen  ga-.,  wliich  Men  crimu)t  exist  there,      it  is  a  region 

the    explorers    intended    to     breathe    when  of    death.      Yet    such    is    tlie    in^emiit\'    of 

tJHA'  found  ilii-  air  too  thin  to  support   life.  the  human  mind  tliat  the  modern  ex])lorers 

The    two    men    of    s(i<.iicc,    Tissandier    and  of  the  ocean  of   air  tiow   know   more  about 

(  roi  t->]iinelli.     entert.l      the     Zenith,     ac-  the    alinosphere    fifteen     miles    al)o\'e    our 

(  oinpanicd    li\'    an    exjieiienicd    balloonist,  lu'adsthaii  the  first   l)alloonists  knew  al)out 

Mr.  Mv<T       1  he 'ar  was  tilled  wit h  sticiititic  the    lower    lax'ers    of    air.      Idnding    it    im- 

instrnmi-nts.  and  mai  hinc-.  for  taking  ohser-  jMissiblc   to   ascend    safeK'   themsel\-es.    men 

vatious    and    st\id\-mL;    the    iieat,    pn-s-^ure,  send    up    sounding    balloons,    tilled    with    a 

and    \-apour    of    the    air.      <  )n     reai  hini,'    a  tioop    of    little    mechanical    slaves;     fjr,    in 

height    t)i    13,000    felt    the-    \-oyai;er>   began  (jtlier     words,     the}'     ])ut     machines     mto 
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"ABOVE    ALL    THE     CARES    OF     THIS    WORLD    —A    WONDERFUL    PHOTOGRAPH    OF     AN     ARMY     BALLOON 
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Specially  constructed  balloons,  and  set  the 
balloons  free  to  rise  as  high  above  the 
earth  as  the  gas  in  their  silken  bags  will 
carry  them.  The  machines  take  the  alti- 
tude and  the  temperature  and  the  moisture 
of  the  upper  air,  and  write  the  information 
faithfully  down  on  sheets  of  paper,  which 
are  read  when  the  balloon  comes  back  to 
earth  again.  One  instrument  dips  a  gallon 
bucket  into  the  aerial  ocean,  at  a  height  of 
twelve  miles,  and  then  seals  the  bucket, 
so  that  the  thin  air  can  be  quietly  analysed 
in  a  laboratory  and  compared  with  the 
dense  air  that  we  breathe. 

When  the  soimding  balloons  are  ascend- 
ing to  their  greatest   heights  their   course 


that  urges  on  the  little  army  of  explorers  is 
the  disinterested  pursuit  of  knowledge.  They 
wish  to  know,  for  the  sake  of  knowledge 
itself,  the  mysterious  laws  and  properties  of 
the  sea  of  air  above  them.  It  is  charged 
with  strange  electrical  and  magnetic  power, 
which  produces  the  gorgeous  fiery  spectacle 
of  the  Northern  Lights  that  sweep  in  vast 
curtains  of  flame  a  hundred  miles  above 
the  earth.  Great  winds,  continually  blow- 
ing at  a  hundred  miles  an  hour,  rage  above 
the  region  of  the  highest  clouds,  and  some- 
times the  temperature,  instead  of  being 
always  colder  in  the  high  air,  tends  to 
grow  uniform,  so  that  it  is  likely  that  the 
outer  space   between   world   and   world  is 


LOOKING    DOWN    ON    THE 


THE    GREATEST    RIVER    IN    GERMANY,     FROM    A    BALLOON 


is  studifd  through  telescopes,  and  a  (lueer 
instruiiK'nt,  called  a  theodolite,  measures 
their  sjx-cd  and  height.  By  this  means 
men  are  discovering  the  direction  and 
>trength  of  the  mighty  currents  of  air  that 
sweej)  cfjntinually  through  the  heavens. 

The  (jovcnunents  of  thirtv  nations  are 
now  working  togetlicr  in  fxi^loring  the 
ocran  of  air  al)ovf  us,  and  cxct'llcnt  work 
i--  being  (lone  at  Pyrton  Hill,  in  O.xford- 
■^liirt',  and  other  >uitable  phues  in  dreat 
Britain.  Some  of  the  work  is  being  done 
to  he!])  airmen,  and  to  ])r(n-i(le  tliem  with 
more  knowledge  aliont  the  lower  levels  of 
air  in  which  they  tlv,  but   the  chief  motive 


not  so  chill  as  was  thought  by  tne  first 
explorers  of  the  skies.  Xor  is  it  quite 
certain  that  the  outer  helds  of  space  are 
a  mere  emptiness.  \'erv  light  gases  may 
rise  up  from  our  air  and  float  away,  and 
hel]),  perhaps,  to  build  u])  new  worlds. 

It  mav  be  that  man  will  never  be  able 
to  turn  to  ])ractical  ue  all  the  knowledge 
he  obtains  of  the  wonderful  ocean  at  the 
bottom  of  wliich  he  lives,  but  he  inust  go 
on  witli  liis  work  of  e \})loiation.  He  can- 
not re>t  contentedly  on  the  lloor  of  his 
>ea,  like  a  crawling  crab,  ignorant  of  what 
i--  jiai)j)ening  above  him,  but  ever  seeks 
nc'W  knowledge. 
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LONDON    AS    NELSON    NEVER    SAW    IT-TRAFALGAR    SQUARE    SEEN    FROM    A    BALLOON 


ROME    AS    C/ESAR    NEVER    SAW  IT     ST     PETERS    SEEN    FROM    A    BALLOON 


THE    EMBARKATION    OF   CLEOPATRA'S    NEEDLE 


This  is  the  "  Dessoug,"  the  ship  in  which  Cleopatra's  Needle  was  brought  to  America.  When  the  obe- 
lisk was  presented  to  the  United  States,  the  government  was  contronttd  with  tnc  problem  of  now  to 
convey  it  from  Alexandria  to  New  York.  This  shows  how  the  problem  was  solved.  A  water-tight  box 
was  built  around  the  Needle,  it  was  floated  down  the  harbour  to  the  docks,  and  loaded  on  the  "  Des- 
soug "  through  a  great  square  hole  cut  in  the  bow  of  the  vessel.  When  the  Needle  had  been  hauled  into 
place,  the  hole  was  carefully  closed  up,  and  the  vessel  sailed  away  with  its  odd  cargo.  This  is  probably 
the  only  time  on  record  when  the  hold  of  a  ship  was  loaded  in  dry  dock,  through  a  hole  below  its  water 
line.      You   can   see   the   hauling    tackle   above   the    side   of    the   ship. 
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Alexandria,  where  Cieopatia  s  Need.e  stood.      1  he  prostraie  one  hcside  it  is  the  Lonaoii  odcK^k. 

OBELISKS    THAT    MOSES   SAW 


THE  obelisks  that  were  erected 
at  Hcliopolis  3500  years  ago, 
and  for  almost  nineteen  centuries 
stood  side  by  side  overlooking  the 
sea  at  Alexandria,  are  now  5000 
miles  apart.  One  stands  in  Central 
Park,  New  York,  and  the  other  on 
the  Thames  Embankment,  London. 
Looking  at  the  New  York  obelisk, 
it  is  hard  to  realise  that  it  belongs  to 
ancient  times,  for  its  gilded  cap  and 
smooth  surface  give  it  quite  a 
modern  appearance.  The  zinc  cap 
was  added  in  1914  to  preserve  the 
top  ot  the  obelisk.  At  the  same  time 
the  granite  shaft  was  treated  with 
a  chemical  preparation,  which  made 
the  surface  air  and  water  proof 
and  rendered  it  luird  and  elastic,  so 
that  it  resists  the  friction  of  sand 
and  dust  and  the  sudden  changes 
of  temperature.  A  similar  attemj)t 
was  made  to  ])rotect  the  monument 
from  the  forces  of  the  weatlier  in 
1885,  shortly  after  it  was  erected, 
when  it  was  obser\'ed  that  the  granite 
decayed  rapidly  and  fell  off  in  flakes. 
Tlie  olx'lisk  was  one  of  the  earliest 
forms  of  sculj)ture  in  I^g\i)t.  The 
Kgyi)tian  kings  claimed,  during  their 
li\'es,  to  be  gods,  and  tlu'se  olx'lisks 
were  columns  on  which  were  inscrilx'd 
their  titles  and  a  record  of  tlieir 
\irtues  and  achievements.  They 
were  set  up  at  the  entrance  to 
temples,  where  various  idols  were 
worshipped.  Cleopatra's  Needle  was 
one  of  two  such  obelisks  set  at  the 

C'uiiyriglit,  icji'.,  by  The  Amalgamated  I'rcss. 


entrance  to  the  great  temple  of  the 
sun  at  Heliopolis,  or  "  City  of  the 
Sun,"  formerly  called  On,  the  scat  of 
the  Pharaohs,  and  tlie  centre  of  learn- 
ing. The  columns  were  set  up  by 
Thothmes  IIL,  about  1500  years 
before  Jesus  was  born.  Up  the 
centre  of  the  sides  of  the  column  the 
titles  of  Thothmes  were  carved.  The 
column  stood  for  200  years  un- 
touched. Then  Rameses  IL  came  to 
the  throne  of  Egypt,  and  he  in  turn 
had  his  titles  carved  on  it.  As  the 
inscription  of  Thothmes  ran  up  the 
centre  of  the  column,  Rameses  had 
his  carved  at  the  sides,  leaving  the 
founder  his  place  in  the  centre  of  each 
face  of  the  obelisk. 

Tlie  most  interesting  ])art  of  the 
obelisk's  Egy{)tian  career  to  us  is  that 
part  in  the  reign  of  Rameses  IL  He 
was  a  j)owerful  king,  who  was  a  great 
builder.  'Lhere  were  li\-ing  in  his  land 
a  great  man\'  peoj^le  who  were  not  of 
his  nation.  The\'  had  been  there  a 
long  time,  and  had  been  {protected, 
but  they  were  now  out  of  favour.  As 
Rameses  did  not  make  war  and  exact 
tribute  from  contjuercd  enemies, 
monex"  bt'canu>  scarce  U  iv  his  building. 
so  he  gladh"  im])osed  hard  conditions 
U))on  the  strangers.  He  took  from 
tlieni  their  flocks  and  herds  anil  laiuls: 
he  made  them  sla\'es.  he  maile  tliem 
labour  uj^on  his  works,  (an  we  guess 
who  these  peo])le  were,  u])on  whose 
suflerings  (  leo])atra's  Needle  looked 
down  :'      lliev  were  the  Israelite-^. 
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In  spite  of  all  their  sufferings,  the 
Israelites  increased  in  numbers,  and 
Rameses,  fearing  that  they  might  rise  in 
rebellion,  ordered  that  all  their  male 
infants  should  be  slain.  It  was  at  this 
time  that  there  was  born  a  little  Hebrew 
boy  named  Moses.  He  would  have  had 
to  be  slain  had  the  law  been  obeyed,  but 
his  loving  sister  hid  him  in  a  cradle,  which 
she  placed  among  the  rushes  by  the  river's 
brim.  Who  should  come  there  but  Bint- 
.Anat,  a  beautiful  princess,  the  best-loved 
daughter  of  Rameses,  or  Pharaoh,  as  he  was 
called  ?  She  rescued  the  child,  had  it  taken 
home,  and  educated  in  the  royal  palace. 
IF  CLEOPATRA'S  NEEDLE  COULD  SPEAK! 

Heliopolis  was  tlien  the  greatest  centre 
of  learnnig  in  the  world,  and  in  the  shade 
of  the  great  monoliths  Moses  played  and 
was  taught  all  that  the  greatest  scholars 
of  the  age  could  teach  him.  Every  child 
knows  the  rest  of  the  story — how  Moses, 
knowing  that  he  himself  was  a  Hebrew, 
slew  an  Egyptian  whom  he  saw  ill-treating 
an  Israelite,  and  had  to  tlee  from  the 
wrath  of  the  Egyptian  king. 

Rameses  was  the  wicked  Pharaoh  with 
whom  Mcjses  had  the  long  struggle  for  the 
release  of  his  people.  All  this  wonder  and 
tragedy  this  pillar  of  granite,  now  looking 
down  upon  the  Thames,  witnessed  in  those 
wonder tul  Egyptian  days.  If  it  could  but 
speak,  and  tell  us  the  things  it  has  seen  ! 
It  would  tell  us  of  tlie  famine  years  in 
Canaan,  when  Abraham  took  refuge  in 
Egypt.  It  would  tell  us  of  the  imprison- 
ment and  sla\'.'ry  of  Joseph,  of  his  later 
prosi>erity  ar.d  marriage  with  Asenath,  the 
daughter  of  F(jtipherah,  priest  of  Helio- 
polis. It  would  tell  us  of  that  wonderful 
meeting  between  Joseph  and  Jacob,  and 
the  tale  of  the  boyhood  of  Moses. 

Hut  tliere,  overlooking  the  Nile,  it  stood, 
while  the  wars  and  clianges  of  the  world 
went  on.  ('entur\-  after  centur\-  passed 
awaw  and  a  new  (juecn  of  beautx'  arose. 
Her  name  was  (  leoj.atra,  and  her  e.\tra- 
ordinar\-  lik'  was  lixcd  ju>t  before  Jesus 
came  into  the  Wdrld. 

L\  .MK.MORV  OF  .IL'LI  rs  CE.'SAR 

.VIexander  the  (ireat  had  li\'ed  and  won 
the  v.iiole  world,\  hut  h.d  passed  away, 
lea\"in,y  lii>  name  for  e\cr  in  a  eit\"  of 
lA'\})t,  named  alter  liimxif,  .\le.\andria. 
There  the  beautiful  ("leoj)atra  made  lierM'lf 
a  jtalace  of  uii->ur])a-->ed  >i)lendour.  She 
meant  to  lia\f  tlie->e  two  oljcli^ks  carried 
(Imuh,  liuMdrc(N  of  mil(->  awa\-  from  Helio- 
poli^,  to  b>-  placed  in  Iront  of  it.     But  she 


died  before  the  work  was  carried  out,  and 
Caesar  Augustus  himself  had  them  brought 
down  the  Nile,  and  placed  in  front  of  a 
building  erected  to  honour  the  memory  of 
Julius  Caesar.  The  obelisk,  when  first 
carved,  was  cut  oat  of  the  solid  rock  and 
floated  down  the  Nile  on  rafts  to  Heliopolis  ; 
it  was  floated  down,  fifteen  centuries  later, 
to  Alexandria,  and  there  it  rested  for 
another  eighteen  centuries. 

The  two  obelisks  were  set  up,  but  about 
300  years  ago  one  fell.  It  lay  in  the  sand, 
and  was  covered  deep  with  rubbish  till 
the  beginning  of  the  nineteenth  century, 
when  the  ruler  of  Egypt  offered  it  to  the 
British  Government.  The  other  obelisk 
was  given  to  the  American  Government, 
and  now  stands  in  New  York.  Not  until 
1877  did  England  see  the  wonderful 
obelisk  known  as  Cleopatra's  Needle. 

Then  it  was  a  private  citizen,  not  the 
Government,  who  had  brought  it  over. 
Sir  Erasmus  Wilson,  a  famous  doctor, 
offered  a  shipowner  $50,000  to  bring  the 
obelisk  over.  It  was  no  light  task.  The 
column  is  ()8|  feet  in  length,  and  weighs 
180  tons.  A  great  steel  tube  was  built 
round  the  column.  The  tube,  or  cylinder, 
was  really  a  ship,  but  it  had  only  the 
obelisk  for  its  interior.  \\'hen  all  was 
readv  it  was  dragged  int<^  the  water,  and 
towed  by  a  steamship  called  the  Olga. 

LOST  AND  FOUND  AT  SKA 
The  latter  drew  the  Cleopatra,  as  the 
cylinder-ship  was  called,  by  a  great  steel 
cable  a  quarter  of  a  mile  in  length.  In 
the  Bay  of  Biscay  a  terrible  storm  swept 
down.  The  Olga  could  not  fight  against  it 
and  haul  the  Cleopatra  too,  so  a  signal 
was  given  to  cut  the  cable.  This  was 
done  ;  but  there  were  eight  men  aboard 
the  Cleopatra.  A  boat  was  sent  off  from 
the  Olga  to  rescue  them,  but  the  sea 
carried  the  boat  awa\',  and  the  si.\  men  in 
it  were  drowned.  Later  efforts  were  made, 
howe\"er,  and  the  crew  were  all  safely  taken 
off  the  (deopatra,  which  drifted  out  of 
sight.  The  great  colinnn  which  had  looked 
down  on  nearK'  two  thousand  years  of 
liible  history  was  afloat,  at  the  mercy  of 
the  wa\e>. 

A  da\-  or  two  later  another  steamer, 
when  the  storm  had  gone  down,  found 
the  Cle()])atra,  and  its  eai)tain  took  it  in 
tow.  wondering  what  he  had  found.  It 
wa>  taken  >afel\'  to  London,  wliere  the 
finder  wa--  rewarded  with  .Sl.Ooo.  After 
much  di>i)Ute  as  to  a  site,  the  c(jlumn  was 
set  up  on  the  Embankment. 
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ALEXANDRIAN  OBELISK  IN  EGYPT  &  IN  LONDON 


The  two  obelisks  in  the  picture  were  carried  to  Alexandria  nearly  2,000  years  ago.  The  one  standing, 
commonly  called  Cleopatra's  Needle,  is  now  in  Central  Park,  New  York.  The  prostrate  one,  which  lay 
in   the   sand   for   300   years,    is   now    on   the   Thames    Embankment,    London. 


After  the  arrival  of  the  obelisk  in  London,  one  of  the  sites  suggested  for  it  was  in  front  of  the  Houses 
of  Parliament  The  left-hand  picture  shows  how  it  would  look  there,  and  on  the  right  we  see  it  as  it  is 
on    the    Embankment. 


THE  OBELISK  AS  IT  LAY  FOR  300  YEARS 


iM*'^'*"--l( 


Originally  set  up  at  Heliopolis,  the  (Jii  ot  the  Bihle,  Cleopatia's  Nee  :le  is  fifteen  hundred  years  older  than  Cleopatra's 
time.      It  was  the  Emperor  Ai^gustus  wlio  removed  the  pillar  to  Alexandria,  and  he  erected  it  in  front  of  his  palace. 


Mahomet  AH.  the  ruler  of  Ej^ypt.  o'fered  the  fallen  obelisk  to  GcorKc  ti,i  i\i..ith,  but  ihe  offer  \'.as  ii: 
clined,  and  only  m  1H77  was  the  obelisk  brought  to  England.  Here  it  is  being  raised  so  that  an  iron 
case   may    be    built   round   it. 
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PUTTING  THE  LONDON  OBELISK  IN  A  CASE 


A  metal  case  ior  the  obeiisk  wa«  designed  and  made  in  England,  and  was  sent  out  in  pieces  to  Egypt. 
This  was  riveted  round  the  obelisk,  as  seen  in  this  picture,  and  timber  cushions  were  placed  inside  to 
protect  the   obelisk. 


re   tlu'    obi  ;     i     'i    ready   for  launching;.      The    greatest   care   had    to    be   taken   to   tix    the    obelisk    in 

middle   of   the   case,    so   that   with   the   rolling    of   the   waves   it    should    not    be   knocked   a^^ainst    the   sides 
,   seriously   damaged. 
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THE  OBELISK  BEGINS  ITS  LONG  VOYAGE 


When  the  case  was  all  ready  for  launching',  large  wooden  wheels  were  put  on  the  two  ends,  and  planks  were  laid 
for  it  to  roll  upon.     It  took  more  than  two  days  for  tugs  to  pull  the  case  by  means  of  wire  ropes  to  the  water's  edge. 


At  la^t,  wnen  tiie  case  was  pulled  into  the  water,  it  remained  immovable;  and  divers  d.scovered  that  a  great  stone 
weighing  half  a  ton  had  pierced  the  case,  which  was  full  ot  water.    Several  days  were  occupied  in  repairing  the  case. 


When   the  case  was  mended,   the  curious-looking  craft  was   ;: 

house  and   rail,   and   a   mast,   rudder,   and   keel   could   be   fixed   in    position. 

obelisk's   long   voyage, 
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(1   into  harbour,   so   that  a  cabin- 
This   was   the   beginning    of   the 


A  STRANGE  WRECK  FN  TH'E  BAY  OF  BISCAY 


The  case,  which  was  now  a  vessel,  was  named  Cleopatra,  and  left  Alexandria  on  September  21,  1877.    It  was  towed 
by  a  steamer,  but   during  a  storm  in  the    Bay  of  Biscay  the  Cleopatra  was   cut    adrift  and    her  crew  rescued 


The  Cleopatra  had  lost  her  mast  and  turned  over  before  her  crew  was  rescued.  The  storm  continued,  and 
before  long  the  obelisk  was  lost,  but  two  months  later  it  was  found  again  and  towed  to  Spain,  and  later 
on  to  England. 
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THE  OBELISK  REACHES  LONDON  AT  LAST 


At  last,  after  its  long  and  adventurous  jimu  n.  y  ;  he  i^beiisk  arrive 
minster  Bridge,  where  it  became  an  object  of  gi  eai  niteresi  to  the  pt 


«(«-«" 


!  incs,  and  was  moored  at  West  - 
It  lay  encased  in  its  iron  sheat   . 


The 

fitted 

Then 


ork  of  ercctirif;  the  obelisk  on  the  V;; 
round  it,  and  this  had  tv  o  trunnions. 
a   wooden   scaflold   was   built. 


s.    Lipon    which    the    obelisk    couid    dc    iLrni.  u 
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THE  OBELISK  IS  SET  UP  ON   ITS  PEDESTAL 


The  obelisk  was  raised  horizontally  until  it  was  ffty  feet  above  the  grey  granite  pedestal  that  had  been 
prepared  for  it.  The  trunnions  rfsted  on  iron  girders,  and  the  engineer's  plan  was  to  swing  the  obelisk 
round   into  a   vertical   position. 


On  the  left  we  see  the  obelisk  being  swung  round  on  the  pivots.  As  soon  as  it  was  upni;ht  over  the 
pedestal  it  was  let  down  on  to  the  granite  base,  as  shown  on  the  right.  The  operation  of  swinging  took 
three-quarters  of  an  hour. 
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OBELISKS    THAT 

"  CLEOPATRA'S  NEEDLE  "  IN  NEW  YORK 

The  American  Obelisk,  also  commonly 
called  "  Cleopatra's  Xecdle,"  had  a  less 
adventurous  voyage  than  its  companion, 
but  its  transportation  to  its  present  site 
was  attended  with  many  diftlculties. 
TRANSI'ORTATION. 

The  obelisk  was  covered  with  planks, 
kept  in  place  by  iron  bands,  to  protect  the 
inscriptions.  As  the  city  of  Alexandria  would 
not  alK)w  the  obelisk  to  be  taken  through 
its  paved  streets  to  the  harbour,  the  obelisk 
was  enclosed  in  a  caisson,  or  water-tight 
box,  and  floated  to  the  dock.  There  the 
Dessoug,  bought  from  the  Egyptian  Govern- 
ment, was  specially  jMepared  to  receive  it. 
A  large  hole  was  cut  in  the  bow,  and  the 
obelisk  was  pushed  through  it  into  the  hold 
of  the  vessel.  The  pedestal  and  foundation 
stones  were  placed  on  the  deck.  Then  the 
hole  was  repaired  ;  and  on  June  i,  1880,  the 
vessel  steamed  out  of  the  harbour,  bearing 
the  obelisk  to  its  new  home. 

On  July  ig,  1880,  the  Dessoug  reached 
New  York.  The  site  opposite  the  Metro- 
politan Museum  of  Art,  in  Central  Park, 
had  alreadv  been  selected.  Hut,  as  it 
was  (juite  a  distance  from  the  water 
front,  the  })r<)blem  of  transj^orting  the 
inoimment  there  was  a  most  diliicult  one. 

Tlu;  pedestal  and  foundation  stones  were 
landed  at  l'"ift\--hrst  Street  and  N(jrth  River, 
and  }>ut  on  a  truck  drawn  by  tliirt\-two 
horses,  and  hauled  o\'er  to  hifth  Axenue  and 
Eiglitv-second  Street,  t.hen  moved  on  greased 
skids  to  the  sit<'. 

Hut  the  landing:  of  the  olx'lisk  was  a  more 
per})!exing  problem,  antl  a  month  passed 
before  a  suitable  dock  was  found.  On 
August  21  the  l)e>snug's  bow  was  hauled 
(Hit  of  the  water  on  the  east  shore  of  Staten 
Island.  The  hoh/  in  tlie  bow  was  reojiened, 
and  the  obeh^k  was  hau'cd  out  and  placed 
on  a  landing  -  stage,  under  which  two 
J)ontoo^^  were  placed.  .\>  the  tide  rose 
it  lifted  tin:  j)ontoons  and  the  cross-timbers 
supporting  the  obeli-^k  off  the  ])iles.  .\t 
high  tide  tJM:  ])ontoon>  bearing  the  obelisk 
were  llnated  into  the  l)a\",  and  towed  to  tlie 
foot  of  .\inet\-~.i\th  Street  1)\'  the  steamer 
.Manhattan.  There  a  sinnlar  landing-stage 
had  been  erected.  While  the  tide  was  still 
high,  the  pontoon-1  bearing  the  obelisk  were 
jilaced  in  ])o^hion  between  the  i)iles  of  the 
Ianding-->tage.  I  hen  water  wa-^  ])uni])ed  into 
the  ]H)nto()n>  so  tliat  tlie\-  >ank,  and  the 
ol)eli>k  w,i>  <oon  safel\-  landed  on  .Man- 
hattan 1-land. 

Then  the  long  land  journev  began.      ])\- 


MOSES    SAW 

means  of  portable  tracks,  the  obelisk  was 
slowly  moved  to  its  destination.  To  avoid 
delaying  the  trafilic  on  the  New  York 
Central  Railroad,  a  temporary  bridge  was 
built,  and  the  crossing  inade  in  less  than 
two  hours.  Then  the  obelisk  proceeded  on 
its  way  across  New  York  to  its  final  resting 
place,  where  it  was  set  on  the  pedestal 
on  January  22. 

INSCRIPTIONS. 

Underneath  the  lower  edges,  which  were 
broken,  were  placed  four  bronze  crabs,  cast 
in  the  Hrooklyn  Navy  Yard  in  imitation  of 
the  original  crabs  found  under  the  obelisk 
at  Alexandria.  The  two  original  crabs  are 
now  in  the  Metropolitan  Museum  of  Art, 
New    York. 

On  the  eight  claws  of  the  four  crabs  are 
the  following  inscriptions : 

First  crab,  first  claw  : 

On  one  side  a  Greek,  and  on  the  other 
a  Latin  inscription,  both  telling  the  same 
story,  which  has  been  translated  as  follows  : 

Harbarus,  Governor  of  Egypt,  erected 
this  obelisk  in  the  eighteenth  year  of  the 
reign  of  the  Emperor  Augustus  (12  B.C.). 
Pontius  was  the  architect. 

First  crab,  second  claw — 

Quarried  at  Syene,  Egypt  ;  erected  at 
Heliopolis,  I'^gypt,  by  Thothmes  III.  in  the 
sixteenth  century  B.C. 

Second  crab,  first  claw- — 

Remo\ed  to  Alexandria,  Egypt,  and 
erected  there  B.C.  22  by  the  Romans. 

(Tnis  date  should  be  B.C.  12.) 

Second  crab,  second  claw  — 

Removed  to  the  I'niti'd  States  of  America 
A.I).  1880,  and  erected  in  New  York  Cit\', 
January  22,  1881. 

Third  crab,  first  claw-- 

Presented  to  the  Fnited  States  Go\ern- 
ment  by  Ismail,  Khedive  of  Eg\'pt. 

Third  crab,  second  claw  — 

Rutherford  Hurchard  Hayes,  President. 
\\'illiam  Maxwell  E\-arts,  Secretary  of  State 
of  the   United  States. 

h'ourth  crab,  hrst  claw — 

The  cost  of  renio\"ing  from  Eg\pt  and 
placing  on  this  s})ot  thi^  obelisk,  ])edestal 
and  base,  was  borne  bv  William  II. 
\'anderbilt. 

h'ourth  crab,   second  claw — ■ 

Lieutenant  -  Conunander  Henr\'  II.  Gor- 
ringe,  United  States  Na\'\-,  designed  tlie 
])lans  for  and  superintended  the  reiiio\al 
and  re-eiection. 

Pki;si:ntati()N  of   riii':  ()i',i;i.isk. 

On  l''el)ruar\-  22,  1881,  the  obelisk  was 
formalK'  |)re>ented  to  the  ("itv  of  New  \'()rk 
with  a|)j)ropriate  ccrenv.tnies. 
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HOW   THE   TAPESTRIES    ARE    MADE 

THE    STORY    OF    ONE    OF   THE    RICHEST  AND    MOST 
BEAUTIFUL     CRAFTS     STILL     LEFT    IN    THE    WORLD 

WEAVERS  OF  WONDERFUL  VISIONS  IN  AGES  LONG  AGO 


A  LL  of  US  are,  in  a  way,  weavers  of 
^*  tapestry.  Young  and  old,  we 
stand  working  at  the  loom  of  time, 
weaving  the  storied  pattern  of  our  lives. 
We  cannot  tell  exactly  what  kind  of 
picture  we  are  making  out  of  the 
hundreds  and  thousands  of  things  that 
enter  into  our  existence.  Most  of  us, 
no  doubt,  work  to  some  sort  of  rough 
design,  but  we  cannot  see  what  the 
complete  effect  will  be. 

The  tapestrv-maker  labours  in  the 
same  way.  His  most  beautiful  pictures 
are  made  by  him  without  his  seeing 
them,  for  he  stands  behind  his  loom  and 
not  before  it.  That  is  to  say,  he  labours 
on  the  wrong  side  of  the  tapestry,  putting 
in  thousands  of  different  coloured  threads 
and  weaving  them  together  into  some 
wonderful  vision  of  flowers  and  trees 
and  figures  which  he  cannot  see.  He 
must  leave  his  place  and  walk  round  to 
the  front  of  the  loom  to  see  the  work  he 
is  doing. 

At  the  famous  Gobeliqs,  where  French 
tapestrv  is  made,  each  weaver  works 
three  hundred  days  in  tiie  year,  and  in 
these  three  hundred  days  he  produces 
less  than  one  scjuare  yard  of  tapestry. 
I^leven  square  inches  is,  in  fact,  a  record 
day's  work,  and  tlie  cost  in  wages 
alone  of  making  a  vard  of  tapestr\-  is 
over  S400.  It  is  no  wonder,  therefore, 
that  good  tapestrv  is  \er\-  costly.  A 
large  modern  design  is  worth  S8000 
and  over,  while  the  masterpieces  fetch 
anything  from  $300,000  up. 

These  prices  are  not  of  modern  growth. 
In  the  days  when  ancient  Britons  were 
still  painting  themselves  with  woad,rich 
men  in  the  Roman  Republic  were  giving 
$35,000  for  singlepiecesof  tapestry  taken 
from  tlie  teni[)lesand  [lalacesof  Bahvlon. 
'i\vo  hundred  years  later,  in  the  reign 
of  Nero,  the  same  hangings  were  bought 
by  tile  Kmperor  at  double  th("  price. 
Three  thousand  vears  before  our  era, 
the  ancient  I']g\ptiaiis  wo\-e  ta[)e.stries 
on  the  same  kind  of  loom  now  used  at 
the  French  (iovernment  manutactorv 
at    the    (jobelins    in    Paris,    and    nian\- 
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examples  of  their  art  have  been  recovered 
from  ancient  tombs. 

Races  as  savage  as  the  Red  Indians 
of  America  knew  how  to  make  tapestry, 
and  all  the  great  civilisations  of  the 
world  have  promoted  the  art  of  weaving 
coloured  threads  into  designs  and 
pictures  that  were  hung  round  the  halls 
and  rooms  to  keep  out  the  draughts 
and  delight  the  eyes  of  the  beholders. 
It  is  only  since  wallpapers  came  into 
general  use  in  Furopethat  the  tapestry- 
weavers  have  sadly  diminished  in 
number.  Most  of  their  descendants  are 
now  employed  in  carpet-making.  But 
in  a  few  places  in  Europe  the  more 
beautiful  and  delicate  art  of  weaving 
picture-hangings  is  still  carried  on.  In 
Asia  there  are  many  tapestry-makers 
who  produce  richly  coloured  and 
valuable  work. 

But  what  lovers  of  beautiful  and 
romantic  things  prize  most  are  the 
tapestries  of  the  days  of  chivalry.  In 
the  grim  fortresses  of  the  Middle  Ages 
the  cutting  draughts  were  severelv  felt, 
and  hangings  were  used  to  hide  the 
bare  stone  walls  and  ct)ver  the  doi:)rless 
entrances  to  rooms.  In  country  manor- 
houses,  and  in  the  dwellings  of  town 
merchants,  the  use  of  beautiful  tapestr\- 
becanie  a  necessity  rather  than  aluxur\-, 
and  churches  also  kept  the  tapestrv- 
makers  very  busy.  The  woven  hangings 
were  the  picture-galleries  of  the  people. 
They  were  the  records  of  the  time, 
representing  the  legends  of  popular 
saints  and  the  li\es  of  warriors  and 
ladies  famous  in  the  stories  told  around 
the  hearth  in  winter.  On  festive  occa- 
sions in  the  great  towns,  tlu"  streets  were 
adorned  with  draperies  of  gold  and  silk 
and  pictured  hangings.  W'lienever  there 
was  a  kinglv  reception  or  a  solemn 
religious  ceremonw  it  was  sure  to  be 
accompanied  b\-  a  displa\-  of  the  richest 
tapestries.  I 'nforlunately,  verv  few  of 
these  old  hangings  ha\-e  come  down  to 
us,  and  so  rare  are  thev  that  thev  bring 
greater  prices  tlian  the  pictures  by  the 
mcrst     famous    old    j)ainters.       $300,000 
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would  not  buy  some  of  the  finest  pieces  of 
tapestry  that  are  now  in  existence. 

In  the  old  days  Englishmen  were  renowned 
a^;  tapi-ers.  In  1371  the  King  of  France 
hung  some  of  his  rooms  with  English 
tapestry.  But  the  little  Flemish  town  of 
Arras  was  for  many  years  the  most  famous 
centre  of  tapestry-making,  and  the  term 
"  arras  "  is  still  often  used  for  tapestry. 
When  the  Sultan  of  Turkey  captured  the 
son  of  the  Duke  of  Burgundy,  in  1396,  he 
could  have  obtained  a  great  amovmt  of  gold 
as  a  ransom,  but  the  Sultan  asked  only  for 
"  some  tapestries  worked  in  Arras,  re- 
presenting good  old  stories."  Thus  we  sec 
how  widely  and  highly  esteemed  were  the 
pictures  woven  in  the  little  Mcmish  town. 


really  cartoons  drawn  by  the  great  artists 
of  Italy  to  be  woven  into  picture-hangings 
for  popes,  kings,  and  princes.  For  instance, 
at  Hampton  Court  is  the  famous  picture 
of  the  "  Triumph  of  Julius  Cicsar,"  and  at 
South  Kensington  Museum  are  the  splendid 
cartoons  which  Raphael  drew  for  the 
Brussels  weavers  by  connnand  of  Pope 
Leo  X.  There  were  ten  tapestries  illus- 
trating the  Acts  of  the  Apostles,  for  which 
Kaphael  received  Si  0,000  for  his  part  of  the 
work,  while  the  master  weaver,  Peter  van 
Aelst,  was  given  $150,000.  The  tapestries 
still  hang  in  the  X'atican  at  Rome.  After 
the  death  of  Leo  X.  they  were  pawned  for 
$50,000  ;  si.x  years  latqr  some  of  them  were 
stolen  and  cut  into  pieces  during  the  sack  of 


A  TAPEiTKY   Oh   KAUL  ANU  BARNABAS  AT  LYSTKA,  WHERE    THEY  PREACHED  ON  THEIR  MISSIONARY  TOUR 


Un]Ki|)i>ily,  the  skilful  IHcniings  were  Rome.  Some  of  the  piec(>s  were  found  in 
atta<  kcd  by  the  I'rcnch  in  1477,  and  their  Constantinople,  and  brought  back  to  the 
ti)wn  \\a>  (l(>t!()\((l  and  annexed  to  JMance.  \'ati(;an,  and  then,  during  the  l-'rench  in- 
Many  oi  the  wcavcis  llrd  to  P>russcls,  and  \'a>ion  of  Italv  under  Napoleon,  the 
made  tlu>  eit\-the  new  centre  of  tajJOtrN"-  wonderful  hangings  wi'ie  taken  to  l'"ranee 
making.  At  ilic  ])re-'ent  time  it  i>  the  old  and  exhibited  in  i\\c  l.ouvre.  Aboiit  a 
tajie^tiit^  of  Aira^  and  l-)rn-.sels  and  other  Inuuhcd  \-ears  ago  the  I'ope  once  more 
l-'li-mi-li  town--  \\lii(h  are  mo^l  nought  attt'i",  reeo\'ered  them,  and  liimg  them  again  in 
and    the    tme-t    woik    i^    now    in    the    ro\'al  t he  Si>tiiie  Chaix'l. 

]ialaee    a1     Madiid.    whi-i'e    it     was    eanied  There     are,      howe\'er,     some     of     these 

when    the   King-  ot    Spam    hecaiiie   iiia--ter>  ta])(>tries  ot    Raphael's  design  hanging  still 

ol     P)elL:ium,     and     ai'pnred     the     sj)lendid  in  l)eantifnl  old  eomit ry  hou'-es  ol  l-jigland. 

taii<'>tii(~- ot  th. 11  neu- kingdom.  In   iraf)  x/ine   ^kilhil  tapestry-makers  from 

All   tlif   giiati-t    arti-t-   o|    ICmojie   were  l'"landers  settled  at  Mort  lake  on  the 'iliames, 

{)roud  to  help  the    J-'N  iihiil:--  in   then-  work.  and  otablished  the  art  there.      Knhens  and 

bome  (,»f  tjic  liiie-t   piituie-  in   l-ji,i;l,ind  are  \'an(l}'ke   j)ainted    de^ign^    for    them,    and 
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their  work  became  famous  throughout  the 
world.  Even  at  the  Gobelins  in  Paris, 
where  some  Flemish  weavers  also  settled, 
no  tapestries  were  woven  of  such  loveliness 
as  those  which  came  from  Mortlake.  But 
in  the  wars  and  revolutions  of  the  seven- 
teenth century  the  art  of  tapestry-making 
again  perished  in  England,  and  for  nea-ly 
two  centuries  the  French  weavers  in  Paris 
alone  kept  alive  in  Emope  the  highest 
traditions  of  the  most  ancient,  as  well  as 
the  most  beautitul,  of  weaving  crafts. 

Tapestry  is  really  the  most  primitive  art 
of  weaving.     In  various  remote  parts  of  the 


proceed  in  the  same  way.  They  pluck  each 
thread  apart  from  the  others  and  insert 
another  thread  under  it  and  over  the  next 
warp  thread.  So  they  make  a  crosswise  weft 
running  through  the  lengthways  warp.  At 
some  far  distant  date  in  the  history  of 
mankind  it  struck  some  primitive  weaver 
that  he  could  produce  a  pretty  effect  by 
inserting  coloured  weft  threads  into  his  warp, 
and  thus  making  designs  in  colour  in  the 
finished  fabric.  This  was  the  origin  of 
tapestry.  The  work  is  still  done  in  the 
same  laborious  way  as  in  primitive  times. 
Having  stretched  his  white  warp  threads  on 


A   BEAUTIFUL  TAPESTRY   OF  THE    BIRTH   OF    JESUS— FROM   A   DESIGN   BY   SIR   EDWARD   BURNE-JONES 

world  tlicrc  arc  >lill   races  of  savai^ns  who  his  two  rollers,  the  wcax'cr  takes  liis  stand 

make  their  elotli  in  much  the  same  way  as  a  behind    his  loom,  and  be-'As  t<j  tie  hits  oi 

tapestry-wea\'ei'    makes     his    splendid    pic-  coloured    thr  ,id    tcj    the    w'.'p,    and    wea\'e 

tared  hangiii.;^'-..     The  loom  consi>ts  of  two  t!."jm  u,t(^  pat(  hcs  of   ( ojoui-.      ',!ie  workers 

uiM'ight  j)irei>  ot  wood,  at  the  toj)  and  hot-  at    the    (jobel'ns    lia.^'e    fonrte(n    thousand 

torn  ot  whiih  aie  two  wooden  rolleij^.      The  dilterent   tlii"ea(i.   ^o  ehooM'  lio  ii  in  making 

two    rollers  -     whiih    at    ln>t    were    merelv  their     pictures.      Tl.ev    s1n<l\-     I  he    (~ai'toon 

the  smooth  trunks  ot  \'oungtree:~     ser\'e  to  drawn     lor    them     bv    some    di^t ingm>lied 

hold  the  end>  ot   a  loiigi>h   vow  of  thread-^.  ])ainter,    and   see   what    colom -^    thc\'    need, 

rhc~.c  thread>  torm  the  uarjiot  the  material  and  then  caretuUy  -elect  the  tuitcd  tlucads 

which    i>    to    he    made.      Fioth    the    >a\ai:e  Irom    the    store,      h'.ach    jiicec     (^|    coloured 

weaver  and  the  niudern  tape>lry  eralt=man  thread  is  wound  on  a  pcy.     'lo.  u^e  it,  tlie 
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weaver  pulls  some  strings  hanging  from 
his  loom.  These  strings  are  looped  round 
the  warp,  and  by  pulling  them  a  part  of  the 
warp  is  brought  forward  so  that  the  coloured 
thread  can  be  passed  in  and  between  the 
threads  of  the  warp.  In  this  way  a  tiny  spot 
of  colour  is  woven  into  the  material.  So 
the  weaver  goes  on  building  up  the  picture, 
thread  by  thread.  At  his  back  is  the  design 
he    has    received    from    t]v    rr^i-^ter  ;     at 


now  and  then  he  drops  his  work,  and  walks 
irk  front  of  the  loom  to  see  how  he  is 
getting  on. 

There  is  an  easier  way  of  making  tapestry, 
by  means  of  treadles  that  move  the  warp 
threads,  but  in  the  finest  work  everything 
has  to  be  done  by  hand.  Some  years  ago 
an  English  poet,  William  Morris,  taught 
himself  to  make  the  best  kind  of  tapestry 
anfl  tlien  trained  some  workmen  at  a  little 


THE   OLU    lAPEsTKY   PICTURE  BY  THE  WIFE  OF  WILLIAM  TrlE  CONQUEROR     A  FRAGMENT   OE  THE    FAMOUS 
BAYEUX    EMBr^OIDERY,  REPRESENTING    HAROLD   ALARMED  BY  THE  APPcARANCE  OF  HALLEY'S  COMET 


his  side  are  his  pegs  of  coUnired  thread  ; 
be  tore  him  is  the  wrons?  side  o'  the  tapestry, 
with  many  pe^-s  of  thn^ad  hanging  from  the 
places  w^here  they  wero  last  used  ;  and  on 
the  other  side  of  the  loc  m,  where  he  cannot 
see  it,  is  the  picture  h(i  is  weaving.  Yet  he 
seldom  makes  a  erious  mistake,  for  he  knows 
Ironi  long  exper'cnce  and  training  how  to  get 
the  unseen  ellc'ts  ut  which  he  aims.     E\"ery 


manufactory  at  Merton.  Six  of  the  Merton 
hangings,  after  (le>igns  by  Sir  Mdward 
Burne- Jones,  were  sent  to  the  Paris  Ex- 
hibition of  1900.  The  French  at  once 
recognised  that  a  formidable  rival  to  their 
workmen  at  the  Gobelins  had  arisen,  and  a 
grand  jirize  was  given  to  the  ICnglish  tap(>strv- 
niakers.  Tapotry  is  also  being  made  in 
Ireland    now,    and    it    is    lK)ped    that     the 
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craft      niav     evcntuallv 


re\nval     of     the     crait      may 
develop  into  a  national  intlustrv. 

In  richness  and  harmony  of  colouring 
modern  British  work  is  often  considered 
superior  to  French  work,  and  if  this  is  so  it 
is  due  to  the  genius  of  William  Morris  and 
his  helpers,  most  of  whom  belonged  to  a 
new  movement  in  art  distinguished  by  its 


aiming  at  larger  and  sounder  effects.  In 
many  countries  of  Asia  the  tapestry-makers 
keep  to  most  ancient  schemes  of  colour,  so 
that  some  authorities  are  able  to  trace  in  a 
modern  hanging  from  Persia  the  traditions 
handed  down  from  ancient  Babylonia. 
Our  oldest  European  tapestry  is  connected 
with  the   crafts  of  Constantinople,   dating 


A   SPLENDID    EXAMPLE    OF    A    GREAT    HISTORICAL     SCENE    RECORDED    IN     TAPcSTR  r       ,^,'\'~,    CHARLES    V.    OP 
SPAIN    REVIEWING    HIS    ARMY    AFTER    THE    CONOL:^ST    OF    Tl'.NIS 


."'^   uhoM   that  rity  was  still   a 
("lll'■^tian     cix-ili -ation    and    the 


splendr.ur   of    i(ilr)nr  and   its  oi'iL^inalit v  in       troiii   the 

dc-iyn.      Tin-    l"ri-n<h    woik,    (in    tin-    otlitM"      centre    nt 

hand,     ha--    tt-ndiil    tn    grow    r<-tin<'(l    and       Turk-    were    <>nl\'    a    wild    c'an    irom    A>ia. 

subtle,  M.:.  that  the  bo'd  ti'aditions  ot  tlie  old 

tay>c^t^y  -  maktr-    ha\T  Ix-en    ^ottened   and 

accommodated  to  the  i  hanging  la>hion>  ot 

modern    j)ainter~.      P>ut    tlie    I'renili    theni- 

bel\'e.->  arc  now  aware  ul  \\u>  deleft ,  and  are 


P.nt  the  (rreeks  h  arned  tiieir  work  from 
Mgypt  and  Babyli-nia,  so  that  these  two 
countries  can  clai.i  t<>  b-  tlie  cradle  of 
the  richest  and  i,  rist  de  icaie  oi  all  the 
(  ratts  -till  lett  in  t    <•  woilti. 
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TAPESTRY    IN    AMERICA 

In  1893,  William  Baumgarten  intro- 
duced the  art  of  tapestry  weaving  into 
America.  The  first  loom  was  set  up  in 
New  York,  with  M.  Foussadier  as  man- 
ager, r^our  more  weavers  soon  followed 
and  the  infant  industry  was  moved  to 
Williamsbridge  in  New  York  City,  and 
located  in  a  building  which  had  formerly 
been  a  French  hotel  in  the  midst  of  a 
French  colony. 
T  h  e  Frenchmen 
gladly  welcomed 
the  new  arrivals 
from  Aubusson. 
The  industry  grew 
until  the  number 
of  looms  increased 
to  thirty-six,  each 
a  c  c  o  m  modating 
from  two  to  four 
weavers. 

Here  tapestries 
are  woven  and  re- 
paired with  skill 
and  taste  equal  to 
that  of  the  Gobe- 
lins and  IJeauvais. 
Here  is  the  largest 
plant  making  real 
tapestries  outside 
of  France.  It  was 
awarded  a  Grand 
T'rize  at  the  St. 
Louis  Exposition 
in  1904  and  tiie 
French  jurors  re- 
quired special  evi- 
dence to  convince 
the  m  that  the 
llaumgarten  pan- 
els, to  which  it  was 
awarded.  were 
American  and  not 
French.  The  tap- 
estry at  the  Panama-T'acific  Exposition 
in  1915,  illustrating  Western  Immigration, 
from  Lcutze's  famous  ])ainting  in  the 
("a])itol.  Washington,  was  made  at  Will- 
iainsl)ri(lgc.  Xcw  ^ Drk.  While  this  won- 
derful ])iecc  of  work  was  being  woven, 
many  school  cliildren  in  the  vicinit}-  went 
to  see  it.  The  artistic  liandling  of  the 
colonrs  and  clever  weaviiig  lKi\-e  made  the 
ini])ressive  scene  stand  out  in  a  most 
strikino-  wav.  "Westward  IIo"  gives  ns 
a  vivid  j)icture  of  a  part}'  of  western  enii- 


Courtcsy  of  Win.  I'ar.mgartcn  51-  Co.,  Xcw  Vork. 
This  modern  tapestry,  representing  Education,  was  pre- 
sented to  the  Normal  School  of  Greeley,  Colorado,  by  the 
graduating  class  of  1909.  The  motto,  "  Qui  non  proficit. 
deficit,"  means  "He  who  does  not  advance  goes  backward." 


grants  approaching  a  gorge,  through 
which  they  see  the  desired  land  in  the  dis- 
tance. As  the  leader  halts  and  directs  two 
men  to  remove  a  fallen  tree  which  has 
imixided  the  way,  he  turns  to  the  motley 
group  and  points  the  way  to  the  Eldorado 
beyond.  Young  men  and  old,  many  of 
them  mounted  and  bearing  rifies,  mothers 
with  little  children,  bright-eyed  maidens 
and  frolicsome  boys,  all  seem  to  be  push- 
ing eagerly  for- 
ward. In  the  rear 
nudes  or  oxen  pull 
the  covered  wag- 
ons over  the  rough 
way  and  the  cattle 
follow  after. 

A  family  has 
climbed  a  pile  of 
rocks  and  look  out 
eagerly  to  see  the 
new  homeland. 
One  boy,  a  type  of 
y  o  u  n  g  America, 
standing  erect  with 
his  father's  long 
rifle  in  his  hand,  is 
the  foremost  figure 
in  this  group.  Two 
n^en  have  climbed 
a  high  cliff  and  are 
waving  aloft  the 
Stars  and  Stripes. 
The  dark  pines 
form  a  strong 
background  f  o  r 
these  varied 
groups,  hut  h  i  g  h 
above  them  tower 
snow-ca])]K'(l  peaks. 
In  1908  Albert 
Hcrter  established 
in  Xew  "S'ork  the 
looms  that  bear  his 
name.  He  started 
to  weave  tapestries  like  those  woven  in  the 
-Xetherlands  in  the  time  of  Thilip  II,  Mar- 
garet of  Austria,  and  Charles  \'.  Like 
William  Morris.  Mr.  llerter  was  a  painter 
by  ])rolession,  who  also  had  a  keen  appre- 
ciation of  tai)estrv  texture  and  developed 
it  by  personal  work  at  the  looni.  ( )ne  of 
the  most  interesting  of  the  Hcrter  taiies- 
tries  is  a  set  of  panels  in  the  McAlpin 
Hotel,   Xew  ^'ork. 

in  the  Metropolitan  Museum  are  manv 
fan-ious  foreiirn  tai>estries. 
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TWO  EIGHTEENTH  CENTURY  TAPESTRIES 


Mmschih    of   Art. 

The  upper  picture  shows  one  of  a  set  of  tapestries  woven  in  Rome  from  1735  to  1739  by  Nouzou  and 
renr.s.';t''  '  '^'-^V''  *%'"'  9°="  collect.on  in  the  Metropoluan  Museum  of  Art?  N^ew  York.  It 
bro  .  A  r  L,  .  """^  IV'"'  Ta'^^°^"J"usalem  Delivered."  It  was  sold  for  $15,000  in  London  and 
ahnn;   ,V.  ;"        '^   amount    in    New    York.      The    lower    picture    shows    a    Flemish   tapestry    woven 

aDout  the   same   time,   rcpresentmg   "  The   Meeting  of  Anthony  and   Cleopatra." 
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These  three  tapestries  are  taken   from   a   set  of  twenty-six  panels,   illustrating   the  early   history   of   New 
York.     These  panels  were  woven  at  the  Herter   Looms  and  are  now  in  the  McAlpin   Hotel,    New   York. 
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THE   SILENT  SUFFERER   OF  THE   BATTLEFIELD 
242 


THE   ANIMALS  WITH  THE  ARMIES 


THE  GREAT  PART  PLAYED  BY  MAN'S   DUMB 
FRIENDS    IN    THE    WAR    FOR    CIVILISATION 


THE  HORSE  THAT  HELPED  WELLINGTON  TO  SAVE  EUROPE 


A  LL  the  world  is  different  in  war  ; 
'*■  nothing  anywhere  is  quite  the 
same  ;  and  it  is  with  animals  as  with 
men.  The  Hves  of  our  dumb  friends — or 
of  those,  at  least,  which  Hve  with  man 
in  town  and  country- — are  mysteriously 
changed  by  the  fearful  hand  of  war. 

Thousands  of  horses  have  been  taken 
from  the  fields  and  farms  of  Europe 
and  America  to  draw  heavy  guns  or  to 
bear  heroes  to  the  field  of  war ;  and  not 
only  horses,  but  dogs,  mules,  camels, 
and  elephants  have  been  helping  in 
the  terrible  conflict  of  the  European 
nations.  Elephants  .have  been  used 
by  the  French  during  the  present 
war,  but  they  were  circus  elephants, 
which  happened  to  be  performing. 

Dogs  are  largely  engaged  in  Belgium 
for  drawing  loads  in  little  light  carts, 
and  for  hauling  to  the  battlefield 
machine  guns  slung  on  light  car- 
riages with  wire  wheels  shod  with 
pneumatic  tires.  These  faithful 
animals  serve,  however,  in  other  wavs 
that  are  most  helpful  ;  they  help  soli- 
tary sentmels  to  keep  watch  for  th-e 
coming  of  a  stealth}^  enemy,  and 
when  the  fighting  is  done  and  the  battle 
has  rolled  to  farther  fields,  the  dogs 
go  out  and  find  the  wounded,  and  call 
friendly  helpers  to  their  aid. 

That  is  what  the  dogs  of  war  do 
now.  Their  work  was  once  more 
serious.  They  were  then  dogs  of 
war  in  fact  as  well  as  in  name.  In 
olden  time  the  Belgians  used  war 
dogs  to  attack  the  Roman  soldierv, 
and  from  age  to  age  dogs  were  widelv 
used  in  war,  sometimes  for  the  pur- 
pose of  keeping  watch,  sometinu-s  to 
fight.  When  one  nation  found  tiiat  a 
rival  people  derived  advantage  bv 
setting  dogs  to  attack  soldiers,  then 
the  breeding  of  savage  dogs  was  organ- 
ised, and  the  possession  of  four  or 
five  thousand  dogs  was  as  much  a 
feature  of  an  army  as  aeroplanes  are 
now.  To  niakr  them  more  forniiflable 
tliev    were    clad   in  coats  armed  with 


sharp  prongs  and  hooks  ;  and  some" 
times  they  carried  firepots,  to  set 
alight  the  camps  into  which  they  were 
sent.  In  1476  the  battle  of  Murten 
was  opened  by  a  fight  between  thou- 
sands of  dogs,  in  which  the  hounds  of 
Switzerland  defeated  those  of  Bur- 
gundy. Dogs  were  used  in  the  Russo- 
TurkishWar  less  than  forty  years  ago. 
But  now  the  dog  of  war  is  simply  a 
patient  helper,  not  in  fighting,  but  in 
carrying  ammunition  and  letters,  in 
giving  warning  of  enemies  in  the  dark 
or  in  ambush,  or,  better  still,  in 
helping  to  find  the  wounded. 

The  horse  has  been  used  in  war 
from  the  very  earliest  times,  and  it 
still  remains  indispensable  for  cavalry 
and  for  the  movement  of  guns.  The 
horses  of  great  conquerors  have  be- 
come famous  in  history  ;  some  such 
horses  are  more  renowned  today  than 
men  who  thought  tiiemselves  sure  of 
immortality.  Alexander  the  Great 
had  a  horse  which  is  immortalised  in 
history — Bucephalus.  He  rode  it  on 
his  march  for  the  conquest  of  the 
world.  It  carried  him  for  many  years, 
and  was  thirty  years  old  when  it  died. 
Alexander  mourned  it  as  a  personal 
friend,  and  built  a  city  for  its  tomb. 
To  do  honour  to  their  steeds  became 
a  foolish  passion  with  later  rulers,  in 
imitation  of  Alexander,  and  the  Roman 
Emperor  \'erus  caused  his  battle 
steed  to  be  fed  on  almonds  and  raisins, 
and  stabled,  cox'ered  with  purple,  in 
the  imperial  palace.  The  infamous 
ICnij:)eror  Caligula  stabled  his  charger 
in  uni)aralleled  magnificence,  with 
a  manger  of  ivory  and  a  pail  of  gold. 

George  Washington's  horse,  a  beau- 
tiful chestnut  with  white  face  and  legs, 
was  named  Nelson.  He  rode  to 
victory  upon  it,  and  to  the  indepen- 
dence of  the  United  States.  After 
the  last  shot  of  the  war  had  been 
fired  he  would  ne\er  let  the  horse  be 
ridden  again,  hut  turned  it  out  in  a 
[jaddock  at  .Mount  \'ernoii.    Napoleon 


243 


and  Wellington  both  had  famous  chargers, 
and  it  is  startling  to  think  that  the 
fate  of  l^urope  onre  rested  on  the  efforts 
and  strength  of  Wellington's  horse.  Its 
name  was  Copenhagen,  and  Wellington 
bought  it  for   i>2000  ni  1813,  when  it  was 

five  years  old.      This  was  r. — " — _^^ 

the  horse  that  Wellington 
rode  in  all  his  big  battles 
afterw'ards,      the      horse 
upon  which  We   sec  him 
mounted  in  the  pictures 
representing   him    at 
Waterloo.     He  rode  it  at 
Waterloo  from  si.x  in  the 
morning  till  ten  at  night, 
and  then,  When  he  took 
it  to  its  stable,  and  gave  ; 
it  a  loving  pat,  it  w'as  -^o  f 
far  from  exhausted  that  i 
it    plax'fuUy    la^hetl     out  i 
and  nearh'  knocked   the  ' 
Iron  Duke  o\"er. 

But  perhaps  tlie  v  ly 
greatest  service  ("open- 
liagen  e\'er  rendered  the 
da\"  before  Waterloo,  tlu 
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hasty  meal,  and  as  soon  as  we  had  done  I 
sent  Somerset  off  on  an  errand.  This,  I 
confess,  I  did  on  purpose,  that  I  might  get 
him  out  of  the  Way  ;  for  I  knew  that  if  he 
had  the  slightest  inkling  of  what  I  was 
going  to  do  lie  Would  have  done  his  best  to 
— — t  dissuade    me    from    my 
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duke  Was  on   tiie 
day  of  the  battle 

oi  Quatre  I^ras,  and  tlu'  night  that  folloWetl. 
In  his  earl\-  morning  mo\'ements  the  duke 

rode  anotlier  horse,  in  order  to  give  Cop(;n- 

hagen  a  longer  rest,  ])Ut  this  horse  Was  shot 

under  him,  sd  at  ten  o'clock  in  tlie  morning 

he    mounted  his   . — 

favourite.   What 

followed    cannot    i 

be     better     told    ' 

t  han     i  n      t  1m' 

(1  u  k  e  '  s      o  \v  n 

words.     "  Helore 

ten    a.m.    f    got 

on  ("open]ia'.4en'> 

l)ai  k,"   he  Wiote 

to        a       friend. 
Neither  he  nor 

I     wa^    still     tor 

main'      nninite> 

together.  I  ne\cr 

drew  bit ,  and  he 

ne\"er  had  a.  ni(  >v- 

sel  in  hi-  rnout  h. 

till    eii;ht     ji.ni., 

when    1-  i  t  z  Id  \- 

Somer-et      raine 

to    tell    nu-   that 

dinner  wa^  read\-  in  the  little  neighbouring 

village  o'  Wateiioo.     1  mx'^elf  ^aw  the  poor 

bc-a-t  >tab!ed  and  led.     I  told  mv  groom  to 

gi\'e  iiini  no  liaw  l>nl,  after  a  feW  go-downs 

ot  I  hilji'd  \v;itfi  .  a-  nnii  h  corn  and  bean-  a- 

he  had  a  mind  tor.     ,Soni(i>et  and  I  ate  a 
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purpose,  and  want  to 
accompany  me.  The  fact 
was,  1  wanted  to  see 
Hliicher,  in  order  that  I 
might  learn  from  his  own 
lips  at  what  hour  it  Was 
probable  he  would  be 
able  with  his  army  to  join 
forces  with  us  next  dav. 

"  Therefore,  t  h  e 
moment  Somerset's  back 
was  turned,  I  ordered 
Copenhagen  to  be  re- 
saddled,  and  told  my 
man  to  get  his  oWn  horse 
and  accomjmny  me  to 
W'avre,  where  I  had 
reason  to  believe  Bliicher 
was  encamped.  Now,  Wavre  being  tw'elve 
miles  from  Waterloo,  I  Was  not  a  little  dis- 
gusted, on  getting  there,  to  hud  the  old 
fellow's  tent  was  two  miles  still  farther  off. 
However,  f  rode  on,  saw  him,  got  the  infor- 
mation I  Wanted  from  him,  and  made  the 
best  of  nn'  Wa\'  homewards.     Bad,  hoWever, 

-__--     ,   Was  the  best ;  for 

it  Was  so  dark 
that  r  fell  into  a 
deejMsh  dyke  b\' 
the  roadside,  and 
if  it  had  not  been 
lor  nu'  orderly's 
a  s  s  i  s  t  a  n  c  e  I 
doubt  if  ever  f 
should  have  got 
out.  T]iaik(if)d, 
there  was  no 
harm  done  either 
toman  or  liorse." 
On  reaching 
his  stable,  Co- 
penhagen seemed 
as  fresh  as  ever, 
though  he  had 
borne  his  master 
for  ten  hours 
during  the  day, 
then  carried  him  28  miles  at  night.  Now, 
had  he  failed  Wellington,  had  he  broken 
down  on  that  long  nrght  journey,  or  run 
awa\-  in  fright  wlien  his  master  fell,  England 
nn^ht  not  ha\"e  found  >al\alion  at  Waterloo 
on  the  morrow. 
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HOW  NAPOLEON  WISHED  TO  BE  REMEMBERED 


HOW   NAPOLEON    ACTUALLY  CROSSED  THE   ALPS -COMFORTABLY   ON   THE    BACK   OF   A   MULE 


HOW    NAPOLEON    INSISTED   ON    BEING   PAINTED   IN    HIS    RIDE    ACROSS   THE    ALPS     ON  MARENGO 
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Wellington  needed  a  good  horse  of  this 
kind,  tor  he  w'as  a  poor  rider,  and  tumbled 
off  with  as  little  excuse  as  the  White  Knight 
Alice  met  in  Wonderland.  And,  oddly 
enough.  Napoleon  Was  another  bad  rider. 
His  horses  Were  trained  to  endure  Without 
stirring  every  kind  of  surprise  and  shock  ; 
to  stand  blows  such  as  they  might  accident- 
ally receive  in  battle,  to  listen  without 
flinching  to  drums  beaten,  pistols  fired,  and 
crackers  let  off  at  their  ears,  heavy  things 
rolled  against  their  legs,  and  even  sheep 
and  pigs  driven  under  them.  Who  Would 
think  the  lovely  white  horse,  the  famous 
Marengo  NapolecMi  rode  at  Mc^scoW  and 
Waterloo,  had  been  through  such  a  drilling 
as  this  ?  JNIarengo  was  the  liorse's  first 
battle,  and  so  Napoleon  named  him  IMarengo. 

By  a  strange  coincidence,  tlie  remains  of 
both  Napoleon's  and  Wellington's  horses 
are  in  PLnijland.  After  the  battle  of  Waterloo, 


Marengo  appears  in  a  famous  picture  of 
Napoleon  crossing  the  Alps,  but,  though 
the  horse  made  the  journey,  Napoleon 
actually  rode  a  mule.  When  the  painter 
proposed  to  put  a  mule  in  the  picture, 
however,  Napoleon  insisted  that  Marengo 
should  appear  in  its  place.  Mounting  the 
horse,  he  caused  it  to  rear.  "  Paint  me  thus," 
he  said,  and  he  Was  so  painted,  lightly  seated 
upon  Marengo's  back,  vVith  the  glo'ious 
animal  looking  as  if  he  would  leap  Mount 
St.  Bernard  in  his  stride. 

Marengo  Was  not  the  only  horse  that  made 
history  in  the  French  army.  There  was 
a  magnificent  little  mare,  Lisette,  Which 
lives  in  the  annals  of  horse  romance  as 
having  brought  her  master  alive  out  of 
battle  perils  by  her  own  exertions,  not 
simply  by  her  speed  and  leaping  powers, 
but  as  an  actual  fighter.  Her  owner  was  one 
of  Napoleon's  officers,  named  Marbot,  and. 
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Marengo,  wounded,  as  he  had  many  a  time 
been,  was  raptured  by  a  captain  in  the 
British  .-Xrmv.  He  Was  brought  to  England 
and  cared  for  till  he  died,  and  his  skeleton 
is  now  in  London.  One  of  tlie  hoofs  of  the 
animal  was  made  into  a  snuff-box,  which 
is  prcxluced  each  night  after  dinner  by  the 
officers  of  the  royal  guard  in  St.  James's 
Palace,  London,  ("openhagen  passed  many 
years  of  leisured  liappiness  in  the  paddocks 
of  the  Duke  of  Wellington's  seat  at  Strath- 
fieldsave,  and  saw  his  sons  and  grandsons 
grow  up  as  handsome  and  faithful  as  he. 

He  long  outlived  Napoleon,  and  When  he 
died  he  liad  a  military  funeral.  He  lie^ 
Inuied  m  hi^  paddock  ;it  StrathileldsaN'e,  and 
a  ^tonc  ))hu"e(l  o\cr  hi-,  giave  is  inscniiK'd: 

Ilcif  lies  ('(iiK'tilhii^iTi.  Itic  (  lKLi;,'(-r  riddfii  bv   the 

Duke  (if    Wrlliiij^tiiii,  tlic  entire  (1,1V.  ;it   the  h.ittle 

(;1  Waterloo.  Horn.  iSoS;    died.  i8V'. 

"  ( .('d^  ImiiiMer  instrunient.  1h(iii<;h   iiie.'uier  clay, 

Should  --.h.ir'-  tl;e  ylor>-  of  that  glorious  day." 
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tliafiks  to  her  courage  and  stamina,  he  lived 
to  immortalise  her  in  the  book  of  his 
experiences.  At  the  battle  of  Eylau,  in 
Itastern  Prussia,  Napoleon  saW  one  of  his 
fine  regiments  in  peril  of  destruction,  and 
Wanted  an  order  sent  to  it.  Great  bodies  of 
Cossacks  lay  between  Napoleon  and  his 
regiment,  and  first  one  messenger  sent  out 
Was  captured,  and  then  another,  until 
Marbot  was  ordered  to  trv  on  his  Lisette. 

Now.  Lisette  had  a  reputation.  She  had 
a  vixenish  temper,  and  if  she  took  a  dislike 
to  anyone  she  would  attack  him  in  an 
instant.  Marbot  could  do  as  he  liked  w'ith 
her,  but  unless  he  was  present  it  took  Wve 
strong  men  to  saddle  her.  Once  saddlecl, 
however,  she  could  flv  with  Marbot  oti  her 
unwear\-ing  back.  XoW  her  su]:)ri'ine  hour 
had  come.  Marbot  Was  to  ride  to  almost 
certain  death  through  the  ("os>ack'S  to  the 
iin])erilled  regiments.  Let  him  tell  us  in  his 
24li 


A  NATIVE  BATTERY  MARCHES  PAST  IN  INDIA 


TMf    PATIENT    MULE    ON    THE    INDIAN    FRONTIER 
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o\Vn  Words  how  Lisette  managed  it  for  him. 
"  Lisette  flew'."  he  says,  "  leaping  over 
heaps  of  dead  men  and  horses  and  gun- 
carriages.  Thousands  of  Cossacks  Were 
scattered  over  the  plain.  None  tried  to  stop 
me,  partly  because  of  my  speed,  and  partly 
because  each  one  thought  that  1  could  not 
escape  those  beyond  him.  Thus  I  escaped 
all  and  reached  the  regiment.  I  found  it 
formed  in  a  scjuare,  surrounded  by  dead 
men."  He  (lelivered  his  message,  and 
received  a  pathetic  answer  from  the  officer 
in  command,  saving  that  he  proposed  to 
stav  where  he  was  and  fight  to  the  last,  as  it 
was  impossible  to  clea\-c  a  wav  through  the 
enemy.  Would  Marbot  take  back  the 
French  Eagle  to  the  Emperor,  and  prevent 
it  from  falling  into  the  enemy's  hands  ? 
Marbot  stooped  to  receive  the  Eagle,  the 
troops  saluting  it  for  the  last  time  With  their 
dauntless  cry  of  "  \'ive  I'Empcreur  !  " 

The  Thrilling    Ride  Through   a   Storm  of   Fire 
Back  to  ihe  Feet  ol  Napoleon 

"  But  at  that  moment,"  says  Marbot, 
"  a  cannon-ball  passed  through  the  peak  of 
mv  hat,  close  to  mv  head.  I  was  all  but 
killed  by  the  shock,  but  did  not  fall  from  my 
horse.  I  could  still  see  and  hear,  though  my 
limbs  Were  so  paralysed  that  I  could  not 
move  a  finger.  A  column  of  Russian 
infantry  charged  up  the  hill.  I  received  a 
bayonet  Wound  in  the  arm.  A  Russian 
bavonet  touched  Lisette  on  the  hind 
quarters.  The  mare  rushed  on  the  Russian, 
seized  him  with  her  teeth,  and  bit  him 
terribly.  Then,  rushing  into  the  midst  of 
the  combatants,  she  threw  herself  against 
everyone  she  met.  A  Russian  officer  laid 
hold  of  her  bridle.  She  seized  him,  lifted 
him,  and  carried  him  to  the  bottom  of  the 
hill,  where  she  trampled  on  him,  then 
galloped  at  full  speed  for  the  French  lines. 
Thanks  to  the  hussar  saddle,  I  maintained 
mv  seat.  Wln-n  near  our  lines,  I  found 
mvself  in  front  of  the  Old  Ciuard.  Unable 
to  see  on  account  of  the  falling  snow,  tliev 
took  me  for  an  cnem\-  leading  a  charge. 
The  battalion  tired  on  nie.  M\'  cloak  and 
saddle  were  riddled,  but  1  was  not  wounded, 
nor  Wa--  in\'  mare,  which  charged  the 
battalion  and  j)a^>-ed  through  the  ranks." 
Lisette  wa>  l)a(  k  again. 

Hor-'C-^  that  ha\'e  berome  a<customed  to 
the  rra^hiuL;  thniulerot    the  uun-^,  the  wild 
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■^eeni  fascinated  1)\-  the 


e.xcitenien' ,  a-  liniitiirL;  hor>es  are  excited  in 
their  paddock-  h\'  the  >oiind  ot  the  hunts- 
man's lK)rn  and  the  having  of  the  hounds. 
()ne  >ucfi  gallant  animal  >ur\-i\-e(l  its  master, 


an  officer  in  India,  and  the  soldiers  of  the 
regiment  subscribed  and  bought  it,  for  lov^e 
of  the  man  who,  seated  in  its  saddle,  had  led 
them  through  many  a  desperate  fight.  When 
their  time  came  to  leave  for  England,  they 
made  over  the  horse  to  a  gentleman  who 
promised  it  a  home  for  the  rest  of  its  days. 
But  one  day,  hearing  the  bugles  sounding 
the  charge  at  manoeuvres,  the  old  horse 
summoned  up  all  its  strength,  cleared  the 
fence  of  its  paddock  with  a  magnificent 
leap,  galloped  with  arched  neck  and  erected 
ears  on  to  the  old  military  parade  ground, 
and  fell  dead  before  the  troops. 

The  Strange  Scene  on  a  Summer's  Night 
Alter  the  Battle  of  Sedan 

But  War  is  not  always  attended  by  issues 
so  peaceful  as  these;  there  is  that  sadder 
side  vvhich  the  horses  share.  When  the 
frightened  steeds  are  left  to  Wander  riderless 
from  the  field  on  which  their  masters  lie. 
One  of  the  strangest  pictures  of  this  kind 
has  been  handed  down  to  us  by  a  gentleman 
still  living,  who  visited  the  fields  around 
Sedan  a  day  or  tWo  after  the  battle  there. 

It  was  a  summer's  night,  a  night  merging 
into  morning,  and  the  w'atcher  stood  sad 
and  silent,  looking  across  the  stricken  field 
where  the  sun  Was  rising  behind  a  distant 
forest.  And  presently,  out  of  the  silence, 
came  a  strange  sound,  which  became  defined 
as  the  rapid  thunder  of  the  hoofs  of  fast- 
galloping  horses.  Yes,  it  was  horses.  Soon 
they  loomed  in  sight  from  the  forest,  fifty 
or  more,  riderless.  Wearing  their  bridles  and 
saddles.  They  came  on,  two  deep,  in  perfect 
order,  as  if  the  gallant  French  cavalrymen 
Were  still  in  the  saddle  ;  on  they  came.  With 
wide-staring  eyes  and  nostrils  (juivering 
and  distended.  Straight  for  the  lonel\'  man 
thev  galloped  until  Within  thirty  yards  of 
him,  when  the  double  line  halted  dead  as  at 
the  word  of  a  command. 

Was  it  the  Sight  ol  a  Man  that  Brought  the 
Riderless  Horses  Irom  the  Forest? 

How  had  they  come  together,  and 
what  instinct  made  them  galloj)  in  such 
perfect  order  ?  And  What  had  brought 
them  there  ?  Surely  it  nnist  have  been  the 
sight  of  a  man,  the  sense  ot  friendship,  the 
sense  of  loneliness  and  craving  for  his  com- 
panv.tha'  had  made  them  gallop  from  the 
dee])  shadows  of  the  forest  as  if  to  await  com- 
mand. He  spoke  to  them  soothingly,  and 
the\-  watched  with  eager  attention,  but  when 
he  advanced  one  horse  was  seized  with  fear, 
and  in  an  instant  the  fear  of  th"  one  com- 
municated itself  to  them  all.  d  he\"  wheeled 
to  the  left  as  if  on  parade,  and  fled  back  to 
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the  forest,  still  in  their  double  line,  like 
svvift  phantoms  of  the  night. 

Not  only  the  animals  the\'  need,  but 
animals  they  love,  often  accompany  our 
soldiers  to  battle.  British  soldiers  are 
generally  big,  brave,  but  tender-hearted 
fellows,  and  there  is  hardly  a  regiment 
that  has  not  some  sort  of  pet — a  bear,  a 
goat,  a  gnu,  or  a  dog,  or  a  cat.  or  a  monkey. 
In  the  Crimean  War  the  gallant  Grenadiers 
left  their  pets  at  home,  but  in  marching 
across  country  to  battle  they  picked  up 
another — a  cat.  And  during  one  of  the 
fiercest  engagements,  the  battle  of  the  Alma, 
the  colonel,  as  his  men  were  about  to  charge. 


Of  course,  the  fighting  heroes  are  not 
really  supposed  to  have  their  pets  with 
them  in  battle,  but  they  do,  and  after  the 
cat  which  won  fame  at  the  battle  of  the 
Alma  comes  another.  The  family  tradition 
for  impudent  indifference  was  valiantly 
carried  on  at  the  stirring  sea-fight  in  the 
Heligoland  Bight  during  the  present  war. 
On  one  of  the  English  fighting  vessels  was  a 
lordly  little  black  kitten,  which,  when  the 
battle  broke,  was  fast  as'ecp  under  a  big 
gun  on  deck.  When  the  first  shot  was  fired, 
the  kitten  started  up  in  a  rage,  "spat  "  in- 
dignantly, and  used  the  angry  cat  language 
wjttich  we  all  declare  to  be  swearing.      But 
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asked,  "  Where's  our  cat,  boys  ?  "  A 
soldier  answered  with  a  roar,  "Here  she 
is,  sir  !  "  and,  opening  his  knapsack, 
exliibited  pussy,  safe  and  sound,  fat  as  a 
mole,  but  a  little  offended  at  being  roused 
from  a  comfortalile  snf)oze,  evvn  though 
a  historic  battle  Was  raging.  There  was  at 
least  fine  ])et  ddg  on  the  l^attlefields  of 
Manchuria,  a  pretty  little  I'ekinge-e,  and  a 
gallant  voung  Japanese  lieutenant  ])i(ked 
it  up.  Present  1\-  the  Ja])anese  had  to 
charge,  so  the  lieutenant  ])()})|)ed  his  little 
friend  under  his  arm,  and,  racing,  sword  in 
hand,  at  the  head  ot  1ih  men,  captured  a 
Russian  trench,  with  ncilhei-  the  dog  nor 
lumself  the  wor>e  lor  the  ad\"enture. 
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after  a  shot  or  two  the  little  autocrat 
seemed  to  think  that  it  might  as  well  give 
up  its  nap  amiablv,  and  watch  the  fun  wliich 
its  good-natured  but  noisy  human  play- 
mates were  having.  With  a  critical  eye  it 
watched  the  performance  of  the  crew,  never 
budging  from  its  place  throughout  the 
roaring  battle  ;  and  when  the  fighting  had 
ended  it  settled  down  as  if  tolerably  satisfied 
with  the  way  matters  had  gone. 

In  days  not  long  gone  bv,  wlicn  sub- 
marines were  new  to  the  Navy  and  the 
means  for  keeping  the  air  ])ure  were  far 
from  perfect,  the  crews  of  these  craft  all 
carried  white  mice  or  canaries,  sometimes 
both.      The  little  creatures  were  not  tljerc 
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as  pets,  however,  but  as  safety  gauges. 
Mice  and  small  birds  are  more  rapidly 
affected  than  human  beings  by  impure  air. 
Miners  have  long  used  them  to  detect  the 
presence  of  dangerous  gases  in  coal-pits,  and 
the  men  in  the  submarines  were  simply 
taking  a  leaf  out  of  the  miners'  book.  They 
took  mice  and  canaries  in  their  little  ship 
under  water,  and  when  these  quick  detectors 
showed  signs  of  discomfort  thoy  knew  that 
the  air  Was  becoming  foul,  and  that  it  Was 
time  to  rise  and  take  in  fresh  supplies. 

The  Pigeon  thai  Flies  Over  the  Baltlelield 
and  Takes  a  Photograph 

Happily,  the  control  of  air  supplies  in 
submarines  is  now  so  admirable  that  the 
services  of  these  humble  life-preservers  are 
no  longer  re(iuired  ;  but  we  must  nev^er 
forget  the  part  they  played  in  giving  safety 
to  the  submarines  when  they  were  passing 
through  the  critical  stages  of  their  develop- 
ment. We  do  not  need  reminders  of  such 
aid  to  make  us  fond  of  our  birds  and  pets, 
but  in  the  European  War,  when  the 
people  of  many  towns  were  left  home- 
less, manv  incidents  occurred  which 
brought  out  evidence  of  this  abiding 
affection.  An  Englishman  in  Eouvain 
triumphantly  sawd  a  canary  from  the  perils 
of  a  blazing  house,  and  another  brought 
aWav  his  favourite  dog  and  her  puppies  and 
(  arried  them  across  Belgium  with  dauntless 
(le\'otion.  Another  pet  lias  deserved  equally 
as  Well  as  the  canaries  of  its  owners,  and 
that  is  the  homing  pigeon,  of  Which  the 
clever  Belgians  have  made  excellent  use. 

Men,  acting  as  scouts,  carry  pigeons  in 
baskets  on  their  horses  or  cycles,  survey  the 
countr\-,  trace  the  enemy,  write  a  message 
on  a  slip  of  thin  jjaper,  tie  this  to  the  leg  of  a 
])igeon,  and  then  toss  up  tlie  bird.  The 
pigeon  flies  hack  to  its  loft,  where  it  is  at 
once  captured  and  relieved  of  its  message, 
thu^  gi\ing  the  military  at  lieadquarters 
\aluable  information  of  the  mo\ements 
of  the  enoinw  Pigeons  have  even  been  sent 
np  witli  tiny  cameras  attaclied  to  work 
antoniaticalK',  and  ha\-e  brought  down 
a<tual  })hot(j,:4rap]is  of  tlie  lield  of  war. 

Ihe  Mule  (hat  Turned  Round  with  a  Live 
Gun  on  Its  Back 

The  humble  nuile  does  an  enormous 
anil  unit  of  godil  military  work  in  the  hillv 
l.ind^  of  India.  Manv  mule^  weic  employed 
in  the  Ainrri(  an  ('i\il  War,  and  one  nearl\- 
brnui^'ht  (li-a-^tei  to  a  luture  President  of  the 
rnited  States. 

.An  iiucnior  wa>  dis|)la\'ing  i)efore 
(icneral     <iraiit     a     .Lrnu     whicli,     in'    said, 


could  be  fired,  without  unloading,  from  the 
back  of  a  mule.  The  piece  was  loaded  and 
aimed  at  a  distant  target,  and  the  fuse  Was 
carefully  lighted,  while  Grant  and  his 
officers  discreetly  placed  themselves  in  the 
rear.  The  fuse,  however,  did  not  at  once 
ignite  the  charge,  and  the  mule,  hearing  the 
sputtering,  turned  slovvly  round  until  the 
muzzle  of  the  gun  pointed  fairly  at  the 
general  and  his  staff.  Fearfully  they  all 
threw  themselves  on  the  ground  in  the  nick 
of  time.  The  gun  w'as  fired,  and  the  charge 
passed  harmlessly  over  their  heads,  whereat 
the  mule  kicked  up  his  heels  in  disdain, 
nevermore  to  be  entrusted  vvith  a  live 
mountain  gun  upon  his  back. 

So  far  we  have  thought  only  of  animals 
directly  concerned  with  War,  but  War 
affects  animals  far  from  the  field  of  battle. 
The  war  in  Europe  is  reacting  in  strange 
ways  upon  the  wild  life  of  many  countries. 
To  some  it  brings  utter  disaster,  as  where 
fire  and  fanune  strike  the  land  ;  to  others  it 
brings  prosperity  and  happiness,  as  when  th  ; 
harvest  fields  are  left  unreaped.  In  such  a 
case,  rabbits,  hares,  mice,  voles,  and  grain- 
eating  birds  have  plenty,  and  multiply,  and 
with  their  increase  comes  a  corresponding 
increase  of  the  animals  and  birds  that  prev 
upon  them.  Where  fire  and  famine  strip  th" 
land,  however,  only  disaster  comes  upon  wiUl 
life.  .Animals  that  live  on  herbs  are  driven 
far  by  starvation,  perhaps  to  die  in  hosts. 

How  War  Nearly  Blotted  Out  a  Race  of 
Deer  from  the  Earth 

But  war  acts  towards  animal  life  in  even 
stranger  ways  than  this.  Takv  the  case 
of  the  remarkable  Pere  David's  deer,  of 
wh'ch  the  Duke  of  Bedford,  unless  he  has 
giwii  any  aWay,  has  the  last  in  the  World. 
1  here  Was  a  herd  of  these  deer  in  the 
huperial  Hunting  Park  near  Pekin.  There 
they  Were  in  this  ])ark,  a  Chinese  puzzle, 
derived  from  We  know  not  where.  Without 
close  relations  anvwhere  in  the  world,  and 
therefore  very  ])rccious.  In  the  year 
1900  there  was  war  in  China,  the  war  we 
know  as  the  Bo.xer  Rising.  The  people  Were 
too  busv  fighting  to  look  after  deer  at 
pasture,  and  the  mob  sw'armed  into  the 
park  and  killed  and  ate  all  the  deer  tlu-y 
could  find.  The  last  of  Pt  re  David's  deer 
disappeared  dow'n  the  throats  of  the  hungry 
Chinese  rebels.  Nothing  could  rejilace  them. 
China  had  lost  her  greatest  tr(a>ure  in 
natural  history.  But,  hajipilv,  tlie  Duke  of 
Bedford  had  alreadx'  jiosscssed  himself  of 
one  or  two  living  speciiricns  from  the 
Chinese  herd,  and  they  Were  safe  from  tli'' 
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Boxers  in  the  beautiful  grounds  of  Woburn 
Abbey,  in  Bedfordshire.  But  for  that  happy 
accident  war  Would  have  blotted  out  from 
life's  volume  one  of  the  most  interesting 
living  chapters  connecting  our  oWn  age 
with  the  times  of  perhaps  millions  of  years 
ago,  when  deer  and  sheep  and  goats  and 
cattle  were  slowly  evolving  from  one 
common  stock  to  take  the  forms  in  which 
We  know  them  today. 

In  times  of  vVar  animals  left  untended 
bv  their  masters  are  thrown  back  upon  such 
conditions  as  prevailed  when  civilisation  had 
not  yet  daWned,  when  man  had  not  gone 
out    into    the    wilds    and    conquered    the 


miles  around,  the  picture  of  gloom  and 
sickening  despair.  The  undrained  land, 
marshy  and  pestilent,  is  the  home  of  malaria 
so  malignant  that  in  the  summer-time  at  a 
great  monastery  beyond  the  vValls  of  Rome, 
looking  down  upon  the  road  along  vs'hich 
St.  Paul  walked  to  his  death,  the  monks 
hav^e  to  flee  to  escape  the  pestilence  that 
slays  by  day  and  night.  For  tWo  thoa.and 
years  the  scars  of  War  have  lain  upon  that 
iand,  and  today  there  is  scarcely  a  sign  of 
life  on  all  its  vVild  horizon.  Its  character 
has  changed,  its  life  has  changed,  and  no 
one  dares  to  stay  long  enough  amid  the 
pestilent  waste  to  ascertain  what  forms  of 
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EUROPEAN      WAR 


HEIPING      IN     THE 


huml)ler  creatures  ;  and  at  such  times 
f^ieat  changes  come  over  the  wild  and 
(lomeslic  animal  li!e  of  a  country.  Dogs 
left  to  them^elv(>s  in  time  forget  to 
bark  ;  sheep  and  cattle  become  shy  and 
wild.  The  Wars  which  used  to  rawage  India 
liax'e  left  cities  unpopulated,  and  hyenas 
and  tigers  and  deadly  serpents  make  their 
homes  where  once  kings  ruled.  The  Rom;m 
Maremma,  the  deadlv  stretch  of  land  which 
runs  like  a  green  desert  of  death  up  to  the 
verv  Walls  of  Rome,  is  the  result  of  the  wars 
of  centuries  ago.  Where  tlicrc  Were  once 
smiling  fertile  helds,  all  is  silent  now  for 


life  niav  ha\'e  taken  th(>  place  ol  the  lowing 
herds  which  roamed  these  wide  \\'a\s  when 
Britain  was  a  Roman  i)rt)vince.  Tlie  wais 
that  shut  up  Christianitv  and  civilisation  in 
Constantinople  made  \ast  tracts  of  tin- 
rest  of  Europe  a  wilderness,  so  tli.it  wild 
boars,  wolves,  and  bears  roaineil  where  art 
and  science,  learning  and  culture,  had  once 
reigned.  The  two  great  countries  of  the 
American  continent  have  lived  sitle  by  side 
in  peace  for  one  hundred  years,  through 
settling  all  disputes  by  arbitration,  which 
proves  that  natimis  can  grow  witliout 
bringing  death  and  desolation  te)  each  other. 
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WHY    THE   SMOKE   GOES    UP   THE    CHIMNEY 


When  a  fire  is  lighted,  the  air  round  about  it  gets  warm,  and,  being  lighter  than  cold  air,  rises  and  carries  the  smoke 
up  the  chimney.  The  volume  ol  cold  air  in  the  room,  being  greater  than  that  in  the  chimney  remains  cooler,  and  as 
the  warm  air  goes  up,  the  colder  air  ruslle^  into  the  fireplace  fiom  the  room,  as  shoAfn  in  the  first  picture.  More 
than  half  the  heat  from  the  fire  in  an  ordinary  grate  is  wasted  by  going  up  the  chimney.  As  the  warm  air  rushes 
up  the  chimney,  colder  air  comes  into  the  room  through  the  doors  and  windows.  The  second  picture  shows 
why  a  fire  burns  up  when  a  newspaper  is  held  against  the  giate,  with  a  space  left  bel jw  for  the  cold  air 
to  pass  through.     In  this  way  all  the  air  passes  through  the  embers  and  makes  them  burn  more  brightly. 
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THE  INVISIBLE  EYE  THAT  SEES  INSIDE  A  BOX 


THE    WONDERFUL    WAY   IN    WHICH    LIGHT    IS    MADE    TO    SEE    THROUGH    DARKNESS   AND    PHOTOGRAPH 
THE     INSIDE      OF      THINGS,       By   the    mvis.ble     Ronigen    rays  a  hand  can  be    photographed   m  this  way  on    a  plate  .n   a  dark  box 
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THIS    WORLD   OF    SHADOWS 

THE  WONDER  OF  THE  HIDDEN   THINGS  THAT  LIE  ABOUT  US 
AND     THE     MARVELLOUS     CHANGES     THAT     ARE     COMING 


THE  GATES  OF  THE  INVISIBLE  WORLD  THAT  ARE  SLOWLY  OPENING 

A  thing  is  happening  in  the  world  which 
is  almost  beyond  jnens  dteanis.  Slowly 
but   surely    the   veil  is  lijting  from    the 


invisible  foundations  upon  which  this  world 
rests,  and  the  invisible  world,  icith  all  its 
powers  and  hopes  for  the  future  of  man- 
kind, is  revealing  itself  to  the  human  mind. 

pToR  centuries  the  wise  men  of  the 
world  have  been  building  up  the 
great  book  of  human  knowledge,  and 
a  wonderful  book  it  is.  But  most  of 
its  pages  deal  with  the  things  we  see, 
the  things  that  our  hands  can  touch. 
Now  there  is  being  written  a  second 
volume  of  the  story  of  our  world,  and 
its  pages  deal  with  the  things  our  eyes 


many  of  our  trains,  it  drives  our 
machines,  it  makes  chemicals  for  us,  it 
helps  to  send  our  motor-cars  along,  it 
helps  to  propel  our  aeroplanes  quicker 
than  a  bird  can  fly. 

We  are,  in  fact,  living  in  the  age  of 
electricity — the  most  wonderful  of  the 
new  forces  of  the  invisible  world.  But 
modern  men  of  science  know  other  new 
things  besides  this  unseen  form  of 
energy.  They  have  found  out  that 
man  is  almost  blind,  and  that  he  cannot 
even  see  many  objects  in  the  broad 
sunligiit.  For  they  have  taken  the 
sunlight  and  broken  it  up  by  passing  it 
through  a  prism  of  glass,  which  spreads 


have  never  seen,  the  things  our  hands      '^  ""^  '"^^  ^  rainbow  band  of  colour. 


have  never  touched.  The  visible  earth 
is  nearly  all  explored.  Men  are  ex- 
ploring now  the  invisible  world  that 
lies  about  us  on  every  hand. 

The  progress  of  their  knowledge  of 
electricity  and  magnetism  —  the  two 
great  invisible  forces  that  influence  our 
lives  in  a  thousand  ways — is  the  most 
striking  piece  of  exploration  of  this 
unseen  world.  Its  value  is  plain  to 
everybody.  It  seems  only  the  other 
day  that  the  lives  of  hundreds  of  people 
on  a  burning  ship  in  the  Atlantic  were 
saved  by  means  that  none  of  them 
could  see  or  understand.  An  invisible 
force,  which  our  five  senses  cannot 
detect,  carries  a  cry  for  help  for 
hundreds  of  miles  over  lonely,  stormy 
seas,  and  hundreds  of  passengers  on 
some  sinking  ship  are  rescued. 

The  same  invisible  force  is  now  used 
in  another  form  for  saving  life  in  our 
hospitals.  It  is  turned  into  an  unseen 
ray  which  strikes  tiirough  the  flesh  of 
our  bodies  and  leaves  photographs 
which  enable  doctors  and  surgeons  to 
see  what  is  going  t)n  inside  us  and  dis- 
cern what  can  be  done  to  cure  us  if  we 
are  ill.  The  X-ray  and  the  wireless 
telegraph  are  both  forms  of  the  same 
unseen  energy,  which  science  calls 
ele(-tr()-inagnetisni.  And  this  force  is 
employed  in  (jilier  \va\s  to  help  us  and 
work   for   us.       it   runs   our   trams   and 


Our  eyes  can  see  only  a  little  ribbon 
of  colours  with  long  bands  of  darkness 
stretching  away  at  either  end.  Both 
these  long,  dark  parts  of  the  band  are 
composed  of  real  sunlight :  one  is  a 
part  that  acts  on  a  photographic  plate, 
the  other  is  the  part  that  acts  on  an 
instrument  for  measuring  heat.  But 
our  eyes  can  see  neither  of  these  parts 
of  ordinary  sunshine,  because  our  optic 
nerve  works  in  a  very  limited  way  and 
does  not  use  this  part  of  light.  We  are 
surrounded  by  invisible  forces — strange, 
glorious  colours  that  we  cannot  see, 
delicate  perfumes  that  we  cannot  smell, 
soimds  that  we  cannot  hear,  and  power- 
ful things  that  our  sense  of  touch 
cannot  feel.  ^'et  the  things  in  this 
invisible  world  are  of  more  practical 
importance  to  us  than  the  things  we  see. 

The  visible  world  is  a  land  of  m\'ths 
and  legends  and  phantoms.  If  it  were 
the  whole  realitv  we  coidd  not  live  in  it. 
Tlie  earth  would  be  a  desert,  emptied 
of  all  forms  of  lile,  or,  rather,  the  earth 
would  not  exist,  it  would  he  blown  into 
bits  of  rock  whirling  in  wild  and  scat- 
tered ruin  ar(.)und  the  sun.  Unseen 
forms  of  life  work  in  the  soil  beneath 
our  feet  and  make  it  tertile.  If  these 
in\isible  things  did  not  exist,  not  a  tree 
or  a  blade  of  grass  would  grow  ;  there 
would  l)e  no  food  ftjr  any  animals,  and 
nothiniJ  for  us  to  eat. 
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The  real  world  of  power  and  infinite  life 
around  us  is  an  invisible  world.  Before  we 
become  the  lords  of  the  earth  we  must  be 
awake  and  alive  to  the  miracles  that  our 
eyes  cannot  perceive. 

To  see  the  world  in  a  grain  of  sand, 
And  a  heaven  in  a  wild  flower  ; 

Hold  infinity  in  the  palm  of  your  hand, 
And  eternity  in  an  hour, 

was  the  dream  of  an  English  poet  a  hundred 
years  ago — ■a  poet  who  was  looked  upon  as  a 
madman.  But  the  dreams  of  William  Blake 
have  now  become  the  realities  of  the  man 
of  science.  He  does  not  want  a  grain  of 
sand  in  which  to  see  the  world.  He  can 
divide  that  grain  into  more  than  a  million 
parts,  and  in  one  of  these  parts  he  can  find  a 
universe  as  complicated  as  our  solar  system. 

THE    MEN   WHO   STAND    ON   THE   EDGE 
OF   A    NEW  WORLD   OF  INVISIBLE   FORCES 

At  present  our  wisest  men  are  only  stand- 
ing on  the  edge,  as  it  were,  of  the  new  world 
of  invisible  forces.  They  grope,  they  guess, 
they  fumble,  but  they  cannot  tell  us  much 
about  it.  Some  of  the  greatest  discoveries 
are  happy  accidents — things  men  hit  upon  by 
mistake  when  seeking  something  else.  A 
scientist  in  these  days  feels  something  like 
a  child  in  a  fairy  tale,  wandering  through 
an  enchanted  forest.  Somewhere  in  the 
depths  of  the  forest  is  the  great  treasure  of 
invisible  power.  If  it  is  found  it  will 
abolish  poverty  from  the  world.  But  the 
seekers  after  this  wonderful  treasure  never 
boast  even  to  themselves  that  they  will 
find  it.  They  do  not  even  go  so  far  as  to 
proclaim  that  some  man,  some  day,  before 
life  perishes  from  our  planet,  will  find  the 
great  secret  power.  All  they  do  is  to  work 
on  in  hope,  amazed  at  their  own  ignorance 
of  invisible  things,  yet  jo\ful  at  the  unknown 
fields  of  ad\-enture  that  stretch  before  them. 

HOW     MANKIND     IS    RECOVERINO     ITS 
SENSE  OF   WONDER  AND  AWE 

There  are  two  kinds  of  ignorance.  There 
is  the  unconscious  ignorance  of  those  who 
do  not  know  they  are  ignorant,  and  there 
is  the  conscious  ignorance  of  those  who 
know  that  their  knowledge  is  scanty.  A 
hundred  years  ago  mankind  did  not  know- 
that  it  did  not  know  ;  but  now  the  wisest 
men  are  hunil)led  in  mind  and  aware  of  our 
lack  of  knowledge  of  everytliing  around  us. 
W'e  are  reco\-ering  our  sense  of  wonder,  awe, 
and  mystery,  for  we  feel  that  there  are  more 
things  in  hea\en  and  earth  than  we  ha\e 
dreamed  of.  Conscious  ignorance  (^f  this 
kind  is  in  itself  a  stinnilus  to  discovery 
It  was  only  when  mankind  became  aware 


that  it  knew  nothing  about  the  North  Pole 
or  the  South  Pole  that  daring  adventurers 
began  to  explore  the  unknown  regions  of 
the  earth.  So  it  is  with  the  exploration  of 
the  invisible  worlds  of  power  and  life  in 
which  we  live  and  move.  They  were  so 
near  us,  and  yet  so  intangible,  that  we  never 
thought  they  existed. 

Had  it  not  been  for  Professor  Huxley  and 
the  head  of  the  Royal  Society,  the  invisible 
force  behind  the  wireless  telegraph  might 
have  been  discovered  and  put  to  use  in 
1879.  ^^  t^^^t  y^''^'"  ^"  Englishman,  Pro- 
fessor Hughes,  was  making  experiments  with 
a  telephone  instrument.  He  put  up  a  machine 
that  produced  electric  sparks,  and  as  he 
listened,  hundreds  of  yards  away,  it  seemed 
as  if  something  happened  every  time  the 
machine  gave  out  a  spark.  He  made  other 
experiments,  and  came  to  the  conclusion 
that  he  had  found  a  new  kind  of  invisible 
light.  It  was  already  known  that  light 
consisted  of  ripples  of  electro-magnetic 
energy,  which  spread  from  a  flaming  sub- 
stance, in  the  same  way  that  ripples  spread 
from  a  stone  thrown  into  a  still  pond.  But 
nobody  would  believe  that  there  were  such 
things  as  electro-magnetic  waves  which 
rippled  along  like  rays  of  light  but  remained 
invisible,  because  they  were  too  long  or  too 
short  to  affect  the  nerves  of  our  eyes. 

THE  WISE  MEN  OF  OTHER    DAYS  WHO 
DID  NOT  BELIEVE  IN  WIRELESS  WAVES 

Professor  Hughes  found  that  his  telephone 
instrument  was  a  new  kind  of  eye.  It  re- 
sponded to  the  waves  set  up  by  the  electric 
spark  hundreds  of  feet  away.  By  var^'ing 
his  spark,  the  professor  obtained  different 
kinds  of  w'aves,  and  all  that  remained  for 
him  to  do  was  to  continue  his  experiments 
until  he  had  measured  the  waves  and  found 
whether  they  could  be  reflected  from  one 
point  to  another  in  the  way  light  is  reflected 
bv  a  mirror.  This  was  a  long  and  diflicult 
piece  of  work,  and  before  entering  upon 
it  Professor  Hughes  submitted  his  dis- 
coveries to  Professor  Huxley  and  other 
famous  men  of  science.  Thev  told  him  that 
he  was  mistaken  about  the  nature  of  his  dis- 
coveries, and  he  was  so  discouraged  that  he 
did  not  publish  any  account  of  his  work  on 
the  great  problem.  The  other  men  believed 
onlv  in  visible  things,  and  formed  a  theory 
al)out  ordinarv  electric  currents  by  means 
of  which  the\'  explained  awav  the  strange 
things  that  had  happened  in  Professor 
Hughes's  telephone.  So  wireless  telegraphy 
was  kept  back. 

Xin(^  years  afterwards,  however,  a  brilliant 
young  German,  Hcinrich  Hertz,  came  to  the 
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conclusion  that  electric  waves  must  exist, 
and  that  he  would  find  them.  He  told 
nobody  but  a  friend  what  he  was  doing,  and 
asked  for  nobody's  advice  or  assistance.  He 
set  up  a  sparking  electric  machine  in  his 
room,  and  then  walked  very  slowly  about 
holding  in  his  hand  a  bent  piece  of  brass 
with  two  bright  knobs.  The  brass  was  bent 
until  the  two  knobs  almost  touched,  and  Hertz 
found  that  he  could  pick  up  little  electric 
sparks  l^etween  the  knobs,  even  when  he 
was  far  away  from  the  machine.  What 
happened  was  this.  The  big  spark  .set  up 
invisible  electric  waves,  which  rippled  on 
until  they  touched  the  end  of  the  brass  rod, 
and  there  they,  in  turn,  produced  a  tiny 
spark  of  electric  energy.  Hertz  measured 
the  waves,  and  discovered  how  thev  could 


of  the  waves  which  Professor  Huxley  would 
not  believe  in. 

In  the  la.st  days  of  September,  1915, 
the  world  was  startled  into  wonder  by  the 
announcement  that  a  wireless  telephone 
message  sent  from  the  station  at  Arlington, 
outside  Washington,  had  been  distinctly 
heard  at  Mare  Island,  near  San  Francisco. 
More  wonderful  still,  the  next  day  it 
was  stated  that  a  message  from  Arling- 
ton had  been  heard  at  Pearl  Harbour 
in  Hawaii,  4.600  miles  away.  Less  than 
a  month  later  we  were  told  that  a 
message  spoken  into  a  little  telephone 
transmitter  at  Arlington  had  been  heard 
at  Paris. 

Such  is  the  story  of  the  first  striking 
discoverv    of    some    of    the    forces    of    the 
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THE   WONDERFUL  WAY  IN  WHICH  AN   ETHER  WAVE    •CLIMBS"  ON   ITS  JOURNEY  ACROSS  THE  WORLD 

It  is  not  often  realised,  perhaps,  that  an  ether  wave  follows  the  curvature  of  the  earth  —  that  is  to  say.  it  rises  and  falls 

as  iuggested  here.     Tne  picture  shows  a  section  of  tiie  earth  from  England  to  the  Argentine,  and  the  "climb"  of  a 

wireless  telegram  on  such  a  journey  is  shown  to  be  about  \-00  miles. 

in\isil)le   world.      In    iSf)5   the   X-ray  was 
(liscovorcil     1)\-     (HTidcnt.     .Xt     that     time 


be  rcllccted  like  waves  of  light  ;  and  when 
he  had  worked  out  the  details,  so  that  there 
could  be  no  doubt  about  the  existence  of 
these  strange  waves,  he  publislied  his  dis- 
co\-cries.  Some  years  afterwards  a  French 
man  of  science  rediscovered  the  principle  of 
Professor  Hughes's  more  ingenious  detector 
of  the  unseen  electric  waves,  and  this,  in 
turn,  was  improved  by  a  brilliant  boy  in 
Itah',  (iugliclmo  Marconi,  who  developed  it 
into  his  system  of  wireless  telegraphy. 

Since  then  thousands  of  lives  have  been 
saved  bv  the  invisible  electric  waves,  and 
much  of  the  business  messages  and  news 
reports  of  the  world  are  flashed  for  thou- 
sands of  miles  over  lands  and  seas  and 
(kserts  l)\'  means  of  this  new.  unseen  lorce. 
Men  can  even  speak  to  each  other  by  means 


main'  men  of  science  were  interested  in 
certain  expcrimrnts  with  a  glas.s  tube. 
The  glass  tulie  was  emptied  of  air  and  con- 
nected with  the  wires  of  an  electric  battery. 
By  this  means  a  discharge  of  electricitv 
could  be  sent  throngh  the  glass  tul)e.  Tlu' 
result  niainh-  depended  on  getting  the  air 
ont  of  the  tube  by  means  of  air-pinnps  and 
charcoal,  and  Sir  William  Crookes  was  the 
first  man  to  produce  a  leallv  high  vacuum 
in  the  tube,  with  the  result  that  lie  obtained 
an  astonishing  effect.  Just  a  little  air 
remained  in  the  glass,  and  when  the  electric 
current  jumped  from  one  side  of  the  tube 
to  the  otlirr  it  created  a  ray  out  of  the 
raretied    jnuiicles    of    the    air.     It    was    a 
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visible  rav,  and  Crookes  maintained  that  it 
consisted,  not  of  light,  nor  of  electric  waves, 
but  of  matter  in  a  radiant  state.  Many 
German  men  of  science  then  took  up  the 
problem  with  the  intention  of  proving  that 
Crookes  was  wrt)ng,  and  that  the  ray  was 
merely  a  ray  of  light. 

Professor  W.  R.  Rontgen,  of  Wiirzburg, 
was  among  these  men.  He  was  studying 
other  matters  at  the  same  time,  and  one 
day  his  table  was  in 
great  disorder.  There 
was  a  vacuum  tulx» 
placed  on  a  stand  and 
connected  by  wires  to 
a  battery  ;  close  be- 
side it  was  a  book  the 
professor  was  reading, 
and  in  its  pages  was 
a  metal  key  used  as 
a  bookmark.  The 
professor  was,  among 
other  things,  an  en- 
thusiastic amateur 
photograp)hcr,  and 
some  of  his  photo- 
graphic plates  were 
scattered  about  the 
table.  By  one  of  the 
happiest  chances  that 
e\'er  happened  in  the 
world,  the  book  with 
the  kev  in  it  wa*? 
placed  on  the  top  of   an    imaginary    picture    of    an    atom    with 

one   of  these   plates.  radium   in   it.    suggesting  the  energywhich  is  actwe  for  ceniunes. 

The   nrofeSSOr  SOent  *"'^  "  "°^^  being  harnessed  for  curing  disease 

some  time  in  sending  currents  through  the 
glass  tul)e  and  studying  the  results,  but  he 
could  get  no  new  idea  from  his  experiments, 
and  he  thought  he  would  clear  his  mind 
by  going  for  a  walk  and  taking  photo- 
grajihs.  He  picked  up  all  the  plates  he 
could  lind  on  his  table,  including  the  one  that 
lav  beneath  the  book.  Then,  seizing  his 
camera,  he  went  out  to  take  photographs. 
When  he  developed  and  iixed  his  plates, 
howe\er,  he  found  that  one  of  them  was 
quite  s}:)(^ilt  b\-  the  shadow  of  a  big  kev. 
He  recognisc<l  the  kev — -it  was  the  one  he 
had  put  in  the  book. 

So  far  all  was  accident,  but  the  professor 
felt  that  he  was  on  the  edge  of  a  new  world 
of  mystery.  He  began  by  putting  every- 
thing back  on  the  tal)le  as  he  had  found  it 
before  he  went  out  for  his  walk.  He  put  the 
key  back  in  his  book,  and  placed  the  book 
on  another  photographic  plate  near  the 
vaccum  tube,  and  then  sent  an  electrical 
discharge  througli  the  tul)e  as  he  had  done 
before.     Then  he  developed  the  plate  and 
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fixed  it,  and  found  the  photograph  of  the 
key  again  revealed.  It  was  now  clear  to 
him  that  he  had  hit  upon  an  unknown  ray 
which  had  the  power  of  penetrating  a  book 
and  affecting  a  photographic  plate. 

In  great  excitement   the  professor  called 
a  few  of  his  best  students  into  the  labora- 
tory,  told  them  of  his  strange  discovery, 
and    planned   a  series   of  researches.     For 
some   time   the   strange   ray   remained   in- 
visible.       Something 
unseen  shot  out  from 
the  glass  tube  during 
an  electrical  discharge 
and    penetrated   thin 
sheets  of  metal,  thick 
pieces    of   wood,  and 
human  skin,  and  left 
on     a     photographic 
plate  the  clear,  dark 
outlines  of  metal  nails 
or    thick    bones,    or 
other     things    which 
it    could     not    shine 
through.     Happily, 
the    professor  had    a 
curious   screen  which 
had  been  devised  for 
studying  certain  forms 
of  light.   It  was  coated 
with  certain  chemicals 
which  made  invisible 
rays    of    light — what 
are  called  ultra-violet 
rays  —  into     visible 
waves  of  light.   When 
this  screen  was  placed  near  the  vacuum  tube, 
it  glowed    at  each  electrical  discharge.     A 
student  placed  his  hand  between  the  screen 
and  the  tube,  and  the  ])f)ncs  of  his  hand  at 
once  became  visil)le  thnnigh  the  flesh  !    The 
x\-rav  was  discovered  !      Another  pathway 
had  been  made  into  the  invisible  world. 

Professor  Rontgen  spent  two  years  in 
attempting  to  develop  his  disco\'cry,  and 
to  ascertain  the  nature  of  the  new  force, 
and  at  last  published  all  his  researches.  gi\"ing 
the  strange,  unknown  ray  the  name  of  X-ray, 
in  remembrance  of  his  algebra  lessons  at 
school,  where  x  always  stood  for  something 
unknown.  For  the  last  eighteen  years  men 
of  science  in  all  parts  of  the  world  have  been 
laboiiring  with  all  their  might  to  find  out 
what  the  X-ray  is.  One  thing  they  have 
discovered  is  that  the  ray  is  a  power  for 
evil  as  well  as  for  good.  It  has  greatly 
relieved  various  kinds  of  sufferers,  and  taken 
awa\-  many  of  the  difficulties  of  surgeons 
and  physicians,  by  enabling  them  to  see 
the  bones  and  some  of  the  principal  organs 
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PROFESSOR     RONTGEN    DISCOVERING     THE     MYSTtRIOUS     PHOTOGRAPH     OF     A     KEY 
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of  patients,  and  it  has  produced  good  results 
in  the  actual  cure  of  certain  maladies. 
But  many  of  the  men  who  first  used  it  for 
medical  purposes  have  been  attacked  by  a 
strange,    new   disease — the    X-ray   disease. 


The  X-ray,  with  its  dark,  invisible 
light,  has  become  the  lantern  of  the  newly 
discovered  world  of  unseen  forces.  In  some 
cases  it  has  led  men  astray,  but  their 
wanderings    have    brought    them    to    still 


The  operators  of  X-rays  in  our  hospitals     stranger  and  more  unexpected  sources  of 


have  now  to  be  protected  with  leaden 
shields  and  rubber  gloves  from  this  powerful 
ray.  which  injures  those  who  work  with  it 
regularly,  but  benefits  those  who  are  ex- 
posed to  it  only  for  a  few  times  in  their  lives. 
The  man  who  works  all  day  by  an  X-ray 
tube  is  in  extreme  danger,  and  if  he  con- 
tinually exposes  his  hands  to  the  rays  he 


power.  For  instance,  a  French  man  of 
science,  M.  Becquerel,  thought  the  X-ray 
was  probably  a  form  of  radiant  matter, 
and  began  to  search  for  other  things  that 
shone  with  an  invisible  light.  He  started 
by  using  an  ordinary  photographic  plate. 
Each  plate  was  placed  in  a  box  with  some 
metal  or  substance  ;  the  box  was  carefully 


suffers  terribly.     The  new  way  is  to  build     sealed  and  set  in  a  dark  cupboard.    It  was 


in  a  hospital  a  small  room  of  lead,  which 
the  patient  enters,  while  the  operator 
stands  outside  and  works  the  X-rays  by 
means  of  a  mirror.  So  the  patient  benefits 
and  the  operator  does  not  suffer. 

In   spite   of   all   the   work   done   on   the 


soon  found  that  certain  forms  of  matter 
emitted  an  unseen  radiance — -something 
that  could  not  be  seen  with  human  eyes, 
but  affected  the  chemicals  on  a  photo- 
graphic plate,  even  though  a  sheet  of  metal 
or  wood  covered  the   plate.      It   was   also 


new  rays,  it  was  long  before  men  discovered  discovered  that  this  dark  light  was  con- 
vvhat  they  were  ^^^^^^^^^^^^^^  ^^^^^^^^^^^^^  nected  with  the  emis- 
m  a  d  c  Some  ^^HRi^^^^^^^^l  ^^^^^^^^^^^^^|  sion 
thought  that  they  ^^^^^'<\^iii^^^^H  ^^^^^^HRI^^^^I  energy.  So  an  instru- 
wcre  tiny  particles  ^m  W  ^^^^H  ^^^^^^H^JhUh  ment  for  measuring 
of  matter  in  a  radi-  ^H  -"^l^ ^^  V  it^^^l  ^IHP^Sn^^vPI  electricity  was  used 
ant  state  ;  others  ^Rp'''^llif^<*Lf^^^H^^^E!^^5^^^^^H  ^^istead  of  a  photo- 
considered  them  to  ^K^y^>"'^C^^;w3^H  H|s5SBi60i^  graphic  plate,  and  a 
be  fierce  spurts  of  ^B^fsfX.-^'  ^"^bl^^a^B  ^Bfe^3WBSP<Sf^  Frenchman  and  his 
electric  energy.  ^H^^'W^Sil^P|^q^B^Ejj^^&^5^  W^m  wife.  Professor  and 
Everybody  thought  ^^jj^-*  *''^^^^BB^PQ^B[Hti^l^B  Madame  Curie,  of- 
they  were  something  ^K^I^  -  '  ,^^^M  ■^jmH^^HMH  fered  to  undertake 
extremely  powerful,  ^■n^t^yiy^^^^^^H  |^^^^^^^^^^^^D  the  laborious  task  of 
shooting  like  a  rain  ^^^^^^^^^^^^^^  ^^^^^^^^^^^^^B  tracing  the  principal 
of  flaming  bullets  or  ^,  ,    ^"^T/^^'TniJ^T'' I?  ^'i''°''?,C7r.     h      source  of  the  strange 

p  The  dark  patches  of  pitchblende  in  the  rock  on  the  left,  when    ,•    ,        ,  t     ^ 

a    stab    of     lightning  placed  over  a  photographic  plate  in  total  darkness,  were  photo-    light  that  CamC  Irom 

through  solid  matter,  graphed  as   patches  of  light,  showing  that  radium  rays  are    a      SubstailCe     Called 

The  trouble  was  that  emanating  from  them.  pitchblende. 


no  •i^xperimenter  could  find  a  way  of 
turning  them  from  their  path  and  making 
them  shoot  in  another  direction.  We  can 
do  this  with  a  beam  of  visible  light  by 
means  of  a  mirror,  and  men  of  science  can 
just  as  easily  deflect  the  invisible  trains 
of  electric  waves  used  in  wireless  telegraphy. 
But  for  seventeen  years  nobody  could  turn 
an  X-ray  from  the  path  it  took  when  it 
shot  from  the  vacuum  tube.  It  has  lately 
been  discovered,  however,  that  if  a  crystal 
is  placed  in  the  path  of  the  X-ray,  and  a 
photographic  plate  is  placed  behind  the 
crystal,  the  photograph  will  show  that  the 
ray  has  been  turned  from  its  course.  By 
using  various  kinds  of  crystals,  it  has  been 
found  that  the  X-ray  is  of  the  same  nature 
as  visible  light  and  in\-isible  wireless  rays. 
The  only  difference  is  that  the  electric 
waves  in  an  X-rav  ure  extraordinarily 
small — -somewhat  smaller  than  an  atom. 


This  is  a  dark,  metallic  substance  found 
in  various  mines,  and  usually  regarded  as  a 
nuisance.  The  Curies  broke  it  up  into  its 
elements,  using  all  sorts  of  devices  to  get  rid 
of  the  stuff  that  did  not  make  their  electrical 
instrument  work.  Gradually  they  obtained 
a  tiny  amount  of  a  new  substance  which 
showed  great  electrical  power,  and  at  last 
they  were  able  to  announce  to  the  astonished 
world  the  discovery  of  the  new  and 
mysterious  element  of  radium.  Radium 
is  the  key  to  the  great  secret  of  the  invisible 
universe.  It  contains  many  sorts  of  power, 
each  manifested  by  a  different  kind  of  ray. 
There  are  X-rays  in  it  twice  as  strong  as 
the  ordinary  X-ray  ;  there  is  another  ray 
which  can  he  ccjllected  in  a  leaden  vessel 
and  shown  to  be,  not  a  form  of  light,  but  a 
form  of  matter  ;  and  there  are  other  rays 
in  radium  which  are  called  after  various 
letters  of  the  alphabet.    Some  of  them  can 


2G2 


THIS   WORLD   OF   SHADOWS 


be  split  from  the  others  and  turned  out  of 
their  path  by  bringing  a  strong  magnet  to 
play  upon  them.  Others  rush  through  the 
strongest  kind  of  magnetism  that  man  can 
make,  and  show  not  the  least  swerve  as 
they  do  so. 

The  X-ray  was  a  mystery  of  man's  making, 
and  man  is  slowly  mastering  this  strange 
new  power  that  he  has  found.  Radium  is  a 
mystery  of  Nature's  making,  and  it  may  be 
hundreds  or  thousands  of  years  before  man 
is  able  to  master  it.  Perhaps  he  never  will 
master  it.  But  he  lives  in  hope,  and  it  is  the 
hope  of  discovering  the  great  secret  of  the 
invisible  world  that  now  inspires  our  men 


by  a  tree  for  the  tree  itself.  It  would  take 
them  a  long  time  to  see  real  things  as  they 
really  are. 

One  of  the  first  men  to  escape  from  the 
cave  of  illusion,  and  .so  to  get  a  glimpse  of 
the  realities  of  the  invisible  world,  was 
Sir  J.  J.  Thomson,  the  famous  scientist  of 
Cambridge  University.  He  was  experiment- 
ing in  1897  with  a  vacuum  tube  such  as  that 
with  which  Professor  Rontgen  had  found 
the  X-ray.  It  was  not  the  new  invisible 
ray  that  Professor  Thomson  was  studying, 
but  the  ordinary  v^isiblc  ray  that  shine? 
feebly  through  the  glass  tube  during  an 
electric  discharge.    He  had  been  studying  it 


THE     REMARKABLE 


INSTRUMENT     AT     CAMBRIDGE     UNIVERSITY     Wn>H    WHICH 
STUDYING   THE   ATOM  AND   ITS    INVISIBLE    PARTS 


THOMSON 


of  science.  They  sec  now  that  Plato,  the 
wise  man  of  ancient  Greece,  was  ri^'ht 
in  sa\"ing  that  the  world  we  see  is  a  world  of 
illusions.  Plato  declared  that  mankind  was 
li\"ing  in  a  dark,  narrow,  vmderground  ca\x\ 
into  which  there  entered  only  a  feeble 
glimmer  of  light  from  the  real  world,  so 
that  the  things  in  the  real  world  were 
known  to  men  onl\-  bv  dim  shadows  cast 
on  the  walls  and  floor  of  tlie  cave.  If 
some  of  the  prisoners  were  to  escape  to 
the  upper  world  of  light,  said  Plato,  their 
eyes  would  be  so  dazzled  that  they  would 
not  at  first  be  able  to  see  anything  real. 
They  would  still  mistake  '"he  shadow  cast 


for  fourteen  \-ears  without  obtaining  any 
result,  and  when  he  at  last  obtained  a 
result  he  could  not  believe  it.  He  thought 
he  had  made  a  mistake.  He  was  trying  to 
measure  the  particles  of  electritied  air  that 
formed  the  visible  rav,  and  he  hoped  that 
thev  would  }irove  to  be  atoms,  but  when 
he  discovered  a  way  of  measuring  them 
he  found  he  had  got  hold  of  the  matter 
out  of  which  the  material  universe  is  built. 
He  had  broken  the  thin  air  in  the  tube  into 
atoms  by  his  electric  discharges,  and  had 
then  broken  these  atoms  up  into  something 
smaller  still.  It  is  extraordinarily  difficult — 
it  is  almost  impossible — to  give  an  idea  of  the 
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extreme  smallness  of  the  things  that 
Sir  J.  J.  Thomson  discovered.  Let  us 
suppose  that  a  drop  of  water  was 
magnified  to  the  size  of  the  earth.  It 
would  then  be  possible  to  distinguish  the 
molecules  of  which  it  was  composed.  The 
molecule  is  made  up  of  atoms.  Now.  suppo.se, 
again,  that  we  could  magnifv  the  atom  to 
the  size  of  a  largo  room,  then  the  particles 
which  Sir  J.J.  Thom^^on  disco\ered  would 
look  like  specks  of  dust  spinning  about 
inside  the  ro(-m. 

It  is  surely  wonderful  to  think  that  man-, 
with  his  five  dim  scnse-^,  is  able  to  penetrate 
to  thiii  e.\traordinar\-  limit  of  the  invisible 


atom  is  only  formed  when  certain  electrons 
attract  each  other,  in  much  the  same  way 
as  a  magnet  attracts  little  bits  of  iron,  and 
so  forms  a  system  of  forces. 

In  every  atom  is  a  big  electron  which 
attracts  some  small  electrons,  just  as  the 
Sim  attracts  the  planets  and  keeps  them 
whirling  around  in  perfect  order. 

Matter,  indeed,  is  built  up  of  electro- 
magnetic energy.  In  an  ordinary  pebble  by 
the  seashore,  or  a  broken  flint  on  a  road, 
there  is  enough  electrical  energy  to  sup})ly 
New  York  for  hours  with  electric  light 
and  run  all  the  trains  in  the  subway.  Un- 
fortunately, however,  this  wonderful  store  of 
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world.  Onr  real  eve  is  invisil)]e  ;  it  is  the 
intellectual  ]><>wer  of  the  human  spirit  that 
(!i-^ct■rn'>  tlu-r  my>teries  o!  the  material 
uni\-eise.  Our  intellect  constructs  instru- 
ment>  which  >ce  and  feel  and  weigh  better 
than  we  ran.  and  with  ihesv  new  mechanical 
>en>e>  Wf  are  bc^iniunL,'  to  e.Nplore  the  un- 
seen worlds  aliout  u>.  Sir  Josej)h  Th(>mson's 
di>co\er\-  ot  ""  electrons."  as  the  thousandth 
jxirt  of  an  atom  l>  called,  has  enabled  other 
nn-n  to  understand  a  little  about  ra.flium. 
It  ai)))ears  that  an  electron  is  not  an 
ordinar\-  fnrin  I'f  matter,  it  is  merelv  a 
centre    of   elect ric.d    force.       The    material 
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electrical  power  containetl  in  ever\tliini.' 
material  aroimd  us  is  locked  up  l)e\-ond  our 
reach..  We  cannot  break  the  bonds  that  hold 
together  the  electrons  in  a  j)ebble  and  make 
the  energv  stream  out  for  our  use,  in  the 
same  wa\-  as  energ\-  streams  out  of  Inuning 
coal.  IC\'en  in  buining  coal  we  do  not  touch 
the  ultimate  su|)pl\-  of  power.  Tlie  heat  we 
set  up  in  a  furnace  onl\'  niake>  the  electrons 
vibrate,  and  their  vibrations  produce 
()ie(  trie  waves,  which  we  Use  in  the  form  ot 
liL;ht  and  heat.  W'e  ne\-er  break  up  the 
atom  of  carbon  in  coal  in  the  same  way  as 
Sir  Jt)seph  Thomson  broke  up  the  atoms  of 
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air  in  a  vacuum  tube.  At  present  it  costs 
more  to  break  up  the  atom  and  liberate 
some  of  the  electrons  than  it  does  to  get 
electricity  from  burning  coal,  but  our  men 
of  science  hope  they  will  one  day  be  able  to 
discover  the  key  to  the  great  treasure- 
chamber  of  power  that  surrounds  us  on 
every  side. 

It  is  radium  that  is  pointing  the  way  to 
the  solution  of  this  great  problem.  Radium 
is  matter  in  a  radiant  state.  It  burns  with 
terrific  force,  yet  it  never  goes  out.  .Ml  the 
radium  now  used  in  our  hospitals  will  con- 
tinue to  give  out  energy  for  more  than  a 
thousand  years.  If  radium  were  so  cheap  and 
plentiful  that  we  could  use  it  instead  of  coal, 
our  fires  would  never  go  out.  Our  electric 
generating  stations,  if  kept  in  repair,  would 
produce  electricity  for  twenty  centuries  out 
of  a  single  piece  of  radium.  Our  steamships 
could  sail  round  and  round  the  world  with- 
out needing  fresh  fuel.  We  should  need  no 
coaling  stations  for  our  battleships.  When 
ships  were  quite  worn  out  their  store  of 
radium  would  be  carried  to  a  new  vessel, 
and  the  process  could  be  carried  on  until 
hundreds  of  steamers  had  been  built  and 
used  up.  W'e  could  make  most  of  our 
machinery  automatic  and  insert  a  piece  of 
radium  as  driving  power,  and  the  machines 
would  go  on  working  day  and  night.  Man- 
kind would  be  rich  beyond  the  dreams  of 
avarice.  The  earth  would  be  a  playground, 
for  none  of  us  would  have  to  work  more 
than  an  hour  a  day.  We  should  grow  our 
crops  with  electricity,  and  so  increase  the 
supply  of  food  that  twice  the  numl^er  of 
people  in  the  world  could  live  comfortably 
on  our  planet. 

The  trouble  is  that  radium  at  present  is 
the  rarest  and  dearest  of  elements.  It 
exists  in  invisible  quantities,  and  costs 
$2,500,000  an  ounce  to  collect  it.  But  perhaps 
in  the  near  future  we  shall  not  need  rad  un. 


for  we  are  already  beginning  to  discover  the 
source  of  its  wonderful  energies.  It  is  com- 
posed, of  course,  of  atoms,  and  these  atoms 
are  composed  of  the  electrons  Sir  Joseph 
Thomson  discovered.  But  the  electrons  of 
radium  atoms  are  not  stable.  Some  fly  about 
and  produce  wild  disorder,  and  then  the 
atoms  break  down,  and  bits  of  them  stream, 
out  and  produce  the  wonderful  radium  rays. 
We  could  change  any  bit  of  matter — a 
stone,  a  brick,  a  piece  of  wood — into  some- 
thing that  would  burn  with  great  energy 
for  a  thousand  years,  if  only  we  could  set 
free  some  of  its  electroas  in  the  way  the 
electrons  of  radium  set  themselves  free. 

Before  wc  can  do  this,  however,  we  have 
to  solve  the  great  radium  mystery.  We  have 
to  discover  the  cau.se  of  its  radiancy — 'the 
thing  that  loosens  some  of  its  electrons 
and  sends  them  in  a  fierce  bombardment 
against  the  other  atoms,  and  that  unlocks 
some  of  the  \'ast  store  of  electrical  energy 
hidden  within  it.  When  this  has  l)een  found 
out,  mankind  may  be  able  one  day  to  set 
free  the  electrons  in  some  common  form  of 
matter,  and  thus  make  it  a  radiant  source  of 
practically  everlasting  energy.  If  ever  this 
happens,  our  coal-mines  and  oil-wells  and 
wood  fires  will  be  unnecessary.  We  shall 
have  more  power  than  we  know  what  to  do 
with.  Working  energy  for  light,  heat, 
chemical  operations,  and  power  machinery 
will  be  almost  as  cheap  and  plentiful  as  the 
air  we  breathe.  A  quick  and  easy  way  of 
breaking  iip  an  atom  into  the  electrical 
energy  of  which  it  is  composed  will  entirely 
change  the  fortunes  of  the  human  race. 
Man  will  then  he,  indeed,  lord  of  the  earth. 

.\nd  that  day  will  come.  Slowly  but 
surely  the  truth  is  dawning  upon  mankind 
tliat  the  invisil)le  forces  of  the  world  are 
the  great  reaUtw  and  that  the  things  our 
e\"es  can  see  are  but  the  dim  shadows  of  the 
wonderful  unseen  universe' 
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IRRIGATION  WORKS.   ANCIENT  AND  MODtfRN 

ATTEMPTS  TO  SUPPLY  THE  LACK  OF  RAINFALL  WHEN  NEEDED 


/^XK  of  the  marked  differences  between 
^^  a  savage  and  a  civilised  man  is  that  the 
one  trusts  to  nature  to  supply  his  needs 
while  the  other  works  for  what  he  needs. 
It  was  agriculture,  the  labour  of  cultiva- 
ting food  plants,  that  made  man  civilised. 
The  first  of  the  ancient  peoples  to  emerge 
into  the  dawn  of  history,  the  first  to  be- 
come great  nations,  were  farmers. 

We  must  not,  however,  place  too  much 
blame  on  the  savage  peoples  of  that  i)eriod 
because  they  did  not  take  to  agriculture 
and  so  become  civilised.  They  remained 
savages,  not  because  their  natures  were 
necessarily  bad,  but  because  the  soil  in 
the  countries  they  inhabited  was  not  suited 
to  agriculture.  The  civilised  nations  be- 
came great  because  they  were  fortunate 
in  having  settled  on  lands  that  were  fer- 
tile. 

CIVHJS.MIOX    IN    IX.VPT    DEPI^XDEXT    I'l'OX 

\\'.\Ti:i< 

Thus  it  was  that  the  Egyptians  were 
the  first  people  to  become  civilised. 
When  their  early  ancestors  settled  in  the 
Xile  X'alley  they  found  the  soil  along  the 
banks  of  the  river  Xile  wonderfully  fer- 
tile. Far  up,  near  its  sources,  there  arc 
some  big  lakes  w'hich  act  as  reservoirs  in 
storing  the  water  and  regulating  its  flow, 
because  of  this  the  rise  and  fall  of  the 
Xile  is  almost  as  regular  as  clockwork. 
On  almost  the  same  day  each  year,  in 
the  fall,  the  waters  begin  to  rise  and 
spread  slowly  over  the  adjoining  fields  in 
vast,  placid  lakes.  Then  the  flood  begins 
gradually  to  recede.  I5y  June  the  river 
is  back  in  its  regular  bed  and  the  drained 
ofT  fields  along  the  banks  are  left  witli  a 
thick  cover  of  sediment,  or  mud.  This 
the  early  Egyptians  would  plough  up  with 
their  forked  logs  and  plant  wheat  and 
barley.  The  crops  would  then  grow  ami 
ripen   without  a  drop  of  rain. 

On  account  of  these  fertile  lands  pro- 
ducing such  rich  crops  the  Egyj)tians  be- 
came a  very  ])rosperous  people.  1  Prosper- 
ity gives  i)eople  leisure:  the  time  in  which 
to  think  and  develo])  their  brains.  Willi 
such  a  surjilus  of  food  ])roducts  evervl)od\- 
had   more    than   enougli    and   i)art   oi   the 

Cuj.)  right,  19M.,  l,y  The  -Vinal.yainalcd  I'icss.  '^(" 


people  were  able  to  devote  themselves  to 
other  occupations.  Some  took  to  study- 
ing the  forces  of  nature  about  them,  a 
system  of  writing  was  invented,  and  learn- 
ing and  civilisation  followed. 

now    THE    .\RE.\    OF    FERTILE    LAND    W.\.S 
EXTENDED 

With  their  intelligence  once  awakened, 
it  was  only  natural  that  such  a  people 
should  seek  means  to  improve  conditions 
about  them.  Already  they  had  learned 
to  realise  that  nature  is  most  bountiful 
to  those  that  assist  her.  Probably,  too, 
the  population  was  increasing  and  more 
food  products  than  could  be  raised  along 
the  banks  of  the  river  were  needed. 

By  this  time  the  learned  men  among 
them  had  made  certain  observations 
along  their  great  valley.  They  saw  that 
the  river,  flowing  down  the  centre,  was 
slightly  higher  than  the  level  of  the  desert 
away  from  the  banks  on  either  side.  For 
ages  the  Xile  water  had  dei)osited  its 
sediment  along  the  banks  until  they  had 
been  raised  and  formed  a  sort  of  very 
wide  embankment  on  each  side,  not  unlike 
the  levees  which  are  built  along  the 
Mississippi,  to  keep  the  river  from  over- 
flowing on  to  the  adjacent  fields. 

Imagination  always  follows  awakened 
intelligence.  The  Egyptians,  therefore, 
could  readily  imagine  what  would  hapj^en 
if  the  Xile  floods  could  be  extended  be- 
yond the  embankments ;  the  parched 
deserts  would  be  watered  and  more  croi)s 
could  be  grown  there  to  provide  food  for 
the  people. 

now   THE  .\MOL'X'r  oi"    iiii-:  crops  w.\s 

1XCKK.\SK1) 

What  was  more  natural  than  that  the 
idea  of  digging  ditches  thrcnigh  the  higher 
ground  shoulcl  suggest  itself  to  them? 
That  was  exactly  what  they  did  and  when 
the  next  Hood  came  the  water  jicnired 
through  the  ditches  and  spread  over  the 
deserts  bevond.  There  it  remained  initil 
the  ri\er  subsided  again,  then  sank  into 
llic  ground.  Crops  were  |)lanted  and  har- 
\este(l  on  this  newly  con(|uered  territory. 
'I'luis     the     Egyptians      found     a     means, 
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throiig"h    a   little   extra   labour,   to   double 
the  area  of  their  farm  lands. 

So  far  as  we  know  now  this  was  the 
first  time  that  irrii:jation  was  put  into 
practice.  Painted  pictures  and  scul])tures 
on  the  old  Egyptian  monuments  tell  us 
that  four  thousand  years  ago  the  people 
of  I\gypt  had  already  begun  to  dig  these 
irrigation  canals.  From  these  first  crude 
ditches  developed  a  wonderful  and  com- 
plicated system  of  canals,  regulated  by 
sluice  gates  and  embankments.  The  lands 
once  so  ])arched  they  divided  into  big  ob- 
longs, separated  from  one  another  by  low 
dikes,  each  oblong  being  from  two  thou- 
sand to  twenty  thousand  acres  in  extent. 
From  the  canals  the  water  would  pour 
into  the  first  series  of  oblongs.  When 
the  fields  there  were  thoroughly  saturated 
the  sluices  in  the  dikes  would  be  opened 
and  the  water  would  pass  into  the  next 
series  of  oblongs  until  finally,  when  all 
the  land  had  been  well  soaked,  what  was 
left  of  the  water  w^ould  be  allowed  to  run 
back  into  the  river  lower  down. 

OTHER    EXGIXEERIXG    WORKS    IX    EGYPT 

Xo  doubt  it  was  the  engineering  skill 
developed  by  these  irrigation  works  which 
encouraged  the  I{g\ptians  to  undertake 
more  ambitious  feats  ;  the  tombs  of  their 
kings  and  the  ]\vranii(ls  testify  to  their 
abilities.  Xot  satisfied  with  mere  canal 
digging,  one  king  hollowed  out  a  big 
reservoir  for  storing  the  flood  waters, 
that  they  might  be  used  during  the  periods 
of  low  water.  This  was  Fake  Aloeris. 
which  was  sui)posed  to  be  at  least  2.500 
acres  in  extent. 

Though  they  were  perhaps  the  first,  the 
Egyptians  were  not  the  only  people  of 
antif)uity  to  practise  irrigation.  In  the 
valleys  of  the  Tigris  and  the  Euphrates, 
where  Xebuchadnezzar  set  up  his  golden 
image  and  where  to-day  lies  the  Bagdad 
of  the  Arabian  Xights.  may  still  be  seen 
tile  drv  l)cds  of  canrds  that  were  even 
bigger  than  those  of  l\g\pt.  Here  were 
(luij;  two  of  the  largest  canals  of  ancient 
times;  the  one  drawing  water  from  the 
eastern  bank,  the  other  from  the  western 
bank,  of  the  Tigris.  I^ach  sup])lied  many 
lesser  canals  wliicli  threaded  and  watered 
vast  stretclies  of  le\el  ])lain.  The  big 
cannl  on  tlie  eastern  side  was  known  as 
the  Xarliwrin.  It  \va^  250  miles  in  length, 
its  depth  wa>  from  tliirt\-six  to  fifi\-  feet 


and  its  average  width  was  four  hundred 
feet.  Even  our  old  Erie  Canal  was  a 
mere  ditch  compared  to  this.  Engineers 
estimate  to-day  that  the  volume  of  water 
which  flowed  through  this  big  canal  must 
have  been  ten  times  that  of  the  Thames, 
in  England. 

THE     HIXDOOS    PR.\CTISED    IRRIGATION 
LONG  AGO 

The  Hindoos,  too,  were  watering  their 
fields  artificially  long  before  the  beginning 
of  the  Christian  era.  But  here  entirely 
dififerent  conditions  demanded  the  exercise 
of  their  ingenuity.  India  is  not  a  rainless 
country,  like  Egypt  and  Mesopotamia.  On 
the  contrary,  it  is  one  of  the  rainiest 
countries  on  the  globe.  England  is  con- 
sidered a  very  moist  country,  yet  in  many 
parts  of  India  thirty  inches  more  of  rain 
fall  than  in  England.  In  one  province, 
in  Assam,  there  have  been  years  in  which 
six  hundred  inches  of  rain  have  fallen : 
fifty  feet  of  water.  As  twenty  inches  is 
considered  sufficient  for  farming  without 
irrigation,  we  might  well  supi)ose  that  the 
farmers  of  Assam  had  no  need  to  worry. 

Yet  in  spite  of  all  this  downpour  the 
croi)s  of  India  frecpiently  wither  before 
they  can  be  harvested.  The  trouble  is 
that  all  this  rain  falls  nearly  at  one  time. 
Sometimes  half  the  rain  for  the  year 
conies  down  within  two  weeks.  In  some 
provinces  it  is  not  unusual  for  two  feet 
to  fall  within  fort\-eiglit  hours. 

Then,  of  course,  the  fields  are  flooded, 
but  after  the  torrents  have  washed  ofif  into 
the  rivers  there  is  likely  to  be  no  more 
rain  for  months  and  the  fields  become  dry 
and  ])arche(l.  If  these  dry  periods  are 
more  than  usually  prolonged  the  crops 
wither  before  the  harvest  and  the  result  is 
one  of  those  horrible  famines  for  which 
India  ha;  always  been  so  notorious.  Be- 
fore railwaxs  were  liuilt.  by  means  of 
which  relief  could  be  rushed  to  the  starv- 
ing people,  it  was  not  unusual  i'or  half  the 
po|)ulation  of  a  famine  district  to  die  of 
starvation. 

.^uch  were  the  conditions  in  the  great, 
fertile  valleys  of  India  in  ancient  times. 
At  uncertain  intervals  would  come  the 
drought  \ears  and  the  people  woukl  starve 
in  the  midst  of  their  witliered  crops, 
tliongh  oiflv  a  few  miles  away  rolled  tlie 
might\-  ri\ers.  which  carried  water  enough 
to  flood  the  land. 
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METHODS    USED 


It  was  the  poor  farmers  themselves  who 
first  thought  of  irrigating  their  fields. 
These  first  rude  attempts  resembled  noth- 
ing so  much  as  helping  the  water  climb 
stairways  until  it  reached  a  level  from 
which  it  could  flow  over  the  fields  along 
the  banks.  Steps  or  terraces  were  dug  out 
of  the  embankment  beside  the  river.  At 
each  step  or  terrace  was  a  contrivance 
the  same  in  principle  as  we  see  employed 
to  draw  water  from  wells  in  some  of  our 
old-fashioned  farms :  a  long  pole,  see- 
sawing on  the  top  of  an  upright  pole,  with 
a  stone  at  one  end  and  a  bucket  suspended 
from  the  other.  By  means  of  these  scoops 
the  water  would  be  raised  from  the  river 
to  one  step  after  another,  in  each  of  which 
was  a  wide  hole,  to  contain  the  water. 
From  one  hole  to  the  next  above  the  water 
would  be  lifted  and  poured,  until  the  man 
working  the  top  scoop  would  empty  it  into 
a  wooden  gutter,  from  which  it  would 
flow  down  into  an  irrigation  ditch.  To 
this  day  such  methods  are  employed  in 
those  back  sections  of  India  not  yet 
reached  by  the  modern  canal  systems. 

THE   PERSIAN    WHEEL   WHICH    MAY   BE 
SEEN   TO   THIS  DAY 

Another  early  method  was  the  Persian 
wheel.  This  resembles  an  old-fashioned 
mill  wheel,  but  where  the  mill  wheel  is 
fitted  with  paddles  the  Persian  wheel  has 
buckets  attached  which  scoop  up  the  water 
as  the  wheel  turns,  emptying  their  contents 
into  a  wooden  flume  above.  Crude  as  it 
is,  this  method  is  really  very  effective  and 
is  even  used  in  this  country  to-day  by  small 
farmers.  Sometimes  the  Persian  wheel 
was  turned  by  oxen,  but  sometimes  it  was 
turned  by  the  flow  of  the  river,  paddles 
being  attached  beside  the  buckets.  Thus 
the  jiower  for  lifting  a  steady  stream  of 
water  was  taken  from  the  river  itself  and 
the  wheel  turned  day  and  night,  without 
labour.  Even  after  the  Hindoo  engineers 
had  laid  out  and  built  the  big  canal  sys- 
tems, quite  as  big  as  and  more  extensive 
than  those  of  Egypt,  the  Persian  wheel 
continued  to  be  used  by  the  native  farm- 
ers, even  until  the  present  day. 

Xearlv  all  of  the  ancient  canals  fell  into 
neglect  and  were  filled  up  by  silt,  or  sedi- 
ment.    The  country  in  the  valleys  of  the 


Tigris  and  the  Euphrates  became  and  is 
to-day  practically  a  desert.  The  one  ex- 
ception was  Egypt.  There  the  old  canals 
were  still  used  by  the  Egyptians  until 
recent  times.  It  seems  only  fitting  that 
what  is  probably  the  most  gigantic  irriga- 
tion works  of  modern  times  should  now 
be  found  in  Eg}pt. 

.MODERN     IRRIG.VTION    WORKS    IN    EGYPT 

In  1805  Egypt  fell  under  the  rule  of 
Mehemet  Ali  Pasha,  who  continued  in 
power  for  over  forty  years.  He  was  a 
keenly  intelligent  man  with  ideas  up  to  the 
time  in  which  he  lived,  though  he  was  of 
a  very  nervous  temperament.  Having  the 
welfare  of  his  country  at  heart,  he  deter- 
mined to  improve  the  irrigating  system  so 
that  the  fields  could  be  watered  all  the  year 
round  instead  of  only  at  flood  time.  This 
would  make  it  possible  to  raise  valuable 
crops  of  cotton  and  sugar  cane  for  the 
European  market  on  the  rich  soil  of  the 
Nile  X'alley. 

The  Nile  floods  rise  about  twenty-five 
feet  at  Cairo.  Mehemet  All's  first  scheme 
was  to  deepen  the  old  canals  twenty-five 
feet  so  that  the  water  could  flow  into 
them  when  the  river  was  low.  But  after 
a  great  deal  of  labour  had  been  wasted  it 
was  found  that  the  canals  clogged  up  with 
silt  during  the  hot  months,  just  when  the 
cotton  needed  most  moisture. 

The  Pasha,  not  discouraged  by  his  first 
failure,  next  determined  to  raise  the  level 
of  the  Xile  at  low  water.  This  vast  un- 
dertaking was  entrusted  to  Mougel  Bey, 
a  French  engineer,  and  from  his  plans 
resulted  that  great  piece  of  engineering 
which  became  known  as  the  Delta  Bar- 
rage. 

THE   FIRST    PROJECT   FAILED   TO    STAND 

At  a  certain  point  in  that  part  of  the 
valley  known  as  the  Delta,  the  Nile  splits 
and  forms  two  branches,  the  western  being 
called  the  Rosetta  branch  and  the  eastern 
the  Damietta.  ]\Iougel  licy's  j^lan  was  to 
dam  these  two  branches  just  below  the 
split,  enough  to  raise  the  water  fourteen 
feet.  Then  he  meant  to  dig  three  canals : 
one  running  down  the  middle,  between  the 
two  branches  and  one  to  each  side.  The 
central  canal  was  finally  completed  and  did 
good  service.  The  western  canal  was  als<) 
fiiu'shcd.  but  the  winds  continuallv  blew  the 
sands  of   the   desert  into  it.   filling  it   up. 
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Year  after  year  it  was  cleaned,  but  finally 
it  was  abandoned  as  a  failure.  The  third 
canal  was  not  dug  until  after  the  English 
assumed  control. 

First  of  all  a  concrete  floor,  ten  feet 
thick  and  112  feet  wide,  was  laid  across 
the  two  river  beds.  On  this  foundation 
were  raised  huge,  stone  piers,  spatuicd 
overhead  by  arches,  on  top  of  which  ran 
a  roadway,  or  viaduct.  Inside  the  ])icrs, 
below  the  arches,  heavy  gates  were  fitted, 
which  could  be  lowered  or  raised,  to  regu- 
late the  flow  of  the  river.  The  work  was 
begun  in  1843  and  lasted  twenty  years. 

In  1863  the  gates  of  the  Rosetta  branch 
were  raised,  but  before  the  waters  of  the 
river  had  risen  more  than  a  few  feet  the 
flooring  sagged  and  the  gates  had  to  be 
lowered  again.  Again  and  again  attempts 
were  made  to  raise  the  gates,  year  after 
year,  but  finally,  four  years  later,  the  whole 
liarrage  cracked  from  top  to  bottom.  Then 
the  gates  were  dropped  again  for  good 
and  the  work  of  IMougel  Bey's  lifetime  .was 
declared  a  failure. 

HASTE  THE  REASON    FOR  THE   FAILURE 

Naturally  these  failures  were  the  trag- 
edy of  Mehemet  Ali's  life,  while  Mougel 
Bey's  skill  as  an  engineer  was  thoroughly 
discredited.  But  otiicrs  were  to  use  their 
failure  as  a  stepping-stone  to  a  big  success. 
'i\)-day  Mougel  Bey  is  held  blameless  by 
his  })rofession  for  the  unfortunate  result 
of  his  great  work  ;  the  failure  of  the  Delta 
I  barrage  is  now  laid,  not  to  his  want  of 
knowledge  or  skill,  but  to  the  nervcnis 
tem])erament  of  Mehcmet  Ali. 

Against  the  advice  of  his  engineer 
Mehemet  Ali  was  continually  hurrying  the 
work  up.  Overcome  by  his  impetuosity, 
Mougel  Bey's  workmen  laid  the  concrete 
foundation  in  running  water.  The  cement 
was  ])artly  washed  away,  loosening  the 
rocks  and  gravel  with  which  it  was  mixed. 

When  Egypt  was  occupied  by  the  Brit- 
ish the  new  government  began  to  consider 
the  necessity  of  improving  the  old  irriga- 
tion system.  With  this  object  in  view 
many  of  the  world's  greatest  engineers 
were  consulted.  .Ml  agreed  that  nothing 
could  be  done  with  Mehemet  Ali's  barrage. 
So,  in  1883,  it  was  proposed  to  abandon  it 
altogether  as  an  irrigation  work  and  re- 
tain it  onlv  as  a  railroad  bridge.  A  scheme 
was  prepared  tr>  irrigate  the  Delta  b) 
]uuni;ing  water  from  the  river. 


A    COSTLY    rUxMPlNG    PLANT    IS    PROPOSED 

It  was  estimated  that  the  pumping  plant 
would  cost  about  three  and  a  half  million 
dollars  and  the  yearly  working  expense 
would  be  a  million.  But  just  then  there 
arrived  in  Egypt  an  engineer  who  had 
been  in  charge  of  the  canal  building  in 
India:  Colonel  Scott  MoncriefT.  Into  his 
hands  the  British  government  put  the  busi- 
ness of  improving  Egypt's  irrigation 
works. 

The  first  thing  that  Colonel  ]Moncrieff 
did  was  to  veto  the  pumping  scheme. 
And,  to  the  horror  of  all  the  engineering 
world,  he  decided  to  restore  Mehemet  Ali's 
barrage.  He  did  not  think  Mougel  Bey 
had  been  such  a  bad  engineer.  On  all 
sides  the  profession  severely  criticised  him, 
but,  confident  of  his  own  judgment,  Colo- 
nel ]\Ioncrieflf  began  the  work. 

First  of  all,  he  laid  another  layer  of 
cement  on  the  old  flooring,  four  feet  deep, 
and  doubled  its  width.  He  next  bored 
five-inch  holes  from  the  top  of  the  road- 
way, down  through  the  piers,  a  depth  of 
fifty-seven  feet,  into  the  bed  of  the  floor- 
ing, where  the  waters  had  washed  out 
^lougel  Iky's  cement.  Eiquid  concrete 
was  then  poured  into  the  holes,  which  were 
ten  feet  apart.  This  concrete,  pressed 
down  with  great  force  by  its  own  weight, 
spread  through  the  washcd-oiit  cavities  in 
the  foundation,  and  there  became  a  solid 
mass. 

i"i.\.\L  SUCCESS  Ls  .\rT.\ixi::)  .\r  the  dei.iw 

W  hen  this  work  was  com])lctcd  the  gates 
\\ere  closed  and  they  stood  the  strain  of 
the  first  flood.  The  barrage  was  a  suc- 
cess. Then  the  two  canals  were  fin- 
ished and  water  began  to  flow  over  the 
]  )e]ta  lands.  The  result  has  been  a  vearly 
increase  of  the  cotton  crops  in  that  region 
amoimting  to  twenty-five  million  dollars  a 
year. 

Since  then  the  English  have  imjiroved 
all  the  old  canals  of  I\gypt  and  extended 
their  reach.  They  have  also  built  some 
great  storage  rcserv'oirs  so  that  the  waters 
of  the  Nile  can  be  utilised  more  exten- 
sively during  the  low  flood  periods.  The 
biggest  of  these  works  is  the  Assuan  Dam, 
considered  the  most  marvellous  engineer- 
ing construction  of  the  kind  which  has 
l)een  built  in  a  time  of  great  irrigation 
works. 
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THE   GREAT   ASSUAN    DAM    HIGH    UP  THE 
NILE 

The  Assuan  Dam  was  built  at  the  head 
of  the  First  Cataract,  350  miles  up  the 
Nile,  where  the  granite  bed  of  the  river 
made  an  artificial  foundation  unnecessary. 
The  height  of  the  dam,  as  first  planned, 
was  127  feet  and  it  was  a  mile  and  a  quar- 
ter wide.  It  holds  back  the  Xile  waters 
in  a  basin  extending  140  miles  upstream, 
thus  forming  the  greatest  artificial  lake  in 
the  world.  The  body  of  the  dam  is  pierced 
by  180  sluices,  each  more  than  six  feet 
wide.  These  sluices  arc  at  different  levels 
and  their  purpose  is  to  let  the  first  of  the 
floods  run  through  so  that  the  mud  will 
not  clog  up  the  reservoir.  Later,  as  the 
water  becomes  clearer,  the  sluices  are 
closed  and  the  reservoir  fills.  ]\lore  re- 
cently the  dam  was  raised  another  twenty- 
three  feet. 

]\Iuch  might  be  told  of  what  the  IJritish 
Government  has  done  in  India  in  the  way 
of  irrigation  works,  on  a  more  extended 
scale  even  than  in  Egypt,  though  none 
stands  out  so  prominently  as  the  Delta 
Barrage  and  the  Assuan  Dam.  Yet  by 
the  digging  of  many  canals  the  famine 
areas  of  the  past  have  been  much  reduced 
and  some  day  there  will  be  no  region  in 
India  where  such  disasters  can  occur. 
Ihit  as  an  illustration  of  the  influence  of 
agriculture  on  savage  peoples  the  story  of 
the  Bari  Doab  Canal  is  of  interest. 

HOW    A    WIIOl.i:    DISTRICT    WAS    CIIAXCKI) 

Years  ago  all  the  i)eople  in  this  sec- 
tion of  the  Punjal).  a  ])r()vince  of  India, 
were  wild  and  warlike,  and  in  the  habit  of 
raiding  the  peaceful  farmers  of  neigli- 
bouring  secticjns  for  plunder.  W'liere  they 
lived  tlie  rainy  season  was  unusuall}-  short 
and  uncertain.  During  the  good  seasons, 
when  tlie  rains  extended  over  a  ])rolonge(l 
])erio(l.  these  barbarians  worked  industri- 
ously enough  and  wlien  their  crops  were 
l)lentiful  they  did  not  ])lun(lcr  but  let  their 
neighbours  alone. 

Then  the  government  duij;  the  I'.ari 
Doab  Canal,  to  water  this  region  tlKtr- 
ouglily.  .'^ince  then  the  ])eople  Iia\e  de- 
xoivd  themselves  entireh-  to  fanning  their 
lands  and  have  (levelo])ed  into  a  peacet'ul. 
law-abiding  coininnnitv.  d'his  sann- 
scheme  lias  worked  suecessfiil]\-  in  other 
parts  vi   India  as  well. 


MARVELS    OF    IRRIG.VTIOX    IN    THE 
UNITED   STATES 

But  if  irrigation  has  civilised  wild  tribes 
in  India,  it  has  accomplished  even  a 
greater  wonder  in  the  United  States.  It 
has  raised  modern,  progressive  villages 
and  towns  out  of  the  sands  of  unpeopled 
deserts.  Through  its  magic  influence  it 
has  changed  the  howls  of  the  coyote  into 
the  hum  of  trolley  cars  and  displaced  the 
scrubby  sage  brush  with  orchards  of  trop- 
ical fruit  trees  and  fields  of  waving  grain. 
And  all  this  has  been  accomplished  within 
the  lifetimes  of  most  of  you  who  read 
these  lines. 

L'ntil  quite  recently  there  were  vast 
sections  of  this  country,  covering  nearly 
all  of  the  western  states,  where  the  cli- 
mate was  too  dry  for  ordinary  farming, 
as  practised  in  the  East.  The  most  not- 
able exception  was  Northern  California 
and  parts  of  Oregon  and  Washington. 
Here  and  in  a  few  other  smaller  sections 
more  than  twenty  inches  of  rain  could  be 
depended  upon  for  the  cultivation  of  plant 
life.  All  elsewhere  is  what  is  known  as 
the  arid,  or  semi-arid,  regions. 

These  climatic  conditions  are  especially 
marked  in  the  southern  part  of  the  West ; 
in  the  southerti  half  of  California,  Nevada, 
Arizona  and  New  Mexico.  Here  no  an- 
cient peo])le  had  lived  to  lay  the  founda- 
tion for  an  irrigation  system,  to  be  utilised 
and  modernised  by  the  people  of  the  pres- 
ent day. 

^'et  there  is  one  excej^tion.  One  lonely 
tribe  of  Indians  had  suggested  the  possi- 
l)ilities  of  the  future,  l-'or  cK)wn  in  Ari- 
zona and  New  Mexico,  where  the  Pueblo 
Indians  still  li\e,  there  are  to  be  found  the 
ruins  of  irrigating  canals  ^hv^  by  their 
ancestors.  As  indicated  by  these  ruins,  it 
is  certain  that  they  built  dams  and  long 
stretches  of  canal  from  which  to  water 
their  cro])s.  In  Salado  X'alley,  .Arizona. 
there  are  over  130  miles  of  old  canals.  At 
I  )e  Los  Muertos.  .Arizona,  there  are  more 
of  these  ol<l  water  channels,  some  of  them 
being  seven  feet  in  depth  ami  thirty  feet 
wide.  Moreover,  it  is  e\ident  that  they 
were  more  than  mere  ditches,  {or  in  ]-)arts 
tlie\  are  lined  with  l)aked  clay.  I'.vidently 
the  Indians  i)Iastered  them  with  adobe, 
wliich  the\  baked  b\-  building  hot  fires 
o\er  it.  and  the  Ileal  transformed  the  cla\- 
intt  I  a  sort  of  brick. 
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EVIDENCES    OF    INDIAN    PROGRESS 
IRRIGATION 


IN 


And  in  yet  another  locality  the  Indians 
anticipated  modern  conditions  by  installing 
running  water  in  their  villages.  Two  res- 
ervoirs would  be  built ;  one  above  and 
the  other  below  the  village.  IJetween  the 
two  trickled  a  running  stream,  led  into 
the  village  square  where  the  Indian  women 
could  procure  a  plentiful  supply  for  their 
household  purposes.  What  was  not  so 
used  ran  down  into  the  lower  reservoir, 
and  thence  into  the  canals  that  watered 
the  fields. 

The  first  rush  of  immigrants  from  the 
East  went  to  California,  not  to  farm,  but  to 
dig  for  gold.  To  sujjply  them  with  food, 
enough  produce  could  be  raised  along 
the  river  banks.  But  as  the  population  in- 
creased and  the  prices  of  plant  foods  went 
up,  many  turned  to  agriculture  as  more 
I)rofitable  than  mining.  Farms  sprang  up 
near  the  mining  communities  and  the 
farmers  began  to  consider  irrigation. 

At  first  their  methods  were  quite  sim- 
])le.  The  farmers  situated  some  little  dis- 
tance away  from  the  rivers  would  combine 
their  labour  and  dig  canals ;  short  at  first, 
then  more  extensive.  In  other  sections, 
out  of  reach  of  the  canals,  they  dug  wells 
from  which  the  water  gushed  forth  in  suf- 
ficient quantity  to  irrigate  from  a  few  to 
hundreds  of  acres.  These  were  the  arte- 
sian wells. 

Once  watered  the  land  proved  fertile 
and  rich  crops  were  raised.  The  popula- 
tion continued  increasing.  Gradually  all 
the  lands  situated  near  enough  to  water 
sources  for  cheap  irrigation  were  taken 
up,  and  then  the  irrigation  systems  became 
more  extensive  and  more  costly.  Compan- 
ies were  formed  to  undertake  these  bigger 
works,  and  some  of  their  undertakings 
assumed  (|uite  a  good  deal  of  imi)ortance 
as  engineering  feats. 

One  of  these  private  enterprises  stands 
out  prominentlv  :  its  storv  deserves  to  l)e 
told  in  the  shortest  account  of  Western 
irrigation. 

THE  .MAR\"i:i.Lors  sioin'  oi-  tiiic  iMi-rcRiAi. 

\ALLKV 

In  the  southeastern  corner  of  Califor- 
nia there  was  a  >tretrh  wf  arid  desert  sur- 
rounded bv  chains  of  low.  rocky  moun- 
tains,  forming  a   valle\-   about   sixtv   miles 


long  and  thirty  wide.  Not  even  the  coy- 
otes would  venture  into  this  bleak  district, 
though  when  the  Southern  Pacific  Rail- 
road was  built  it  was  found  necessary  to 
run  the  tracks  through  a  part  of  the  valley. 

One  end  of  the  valley,  through  which 
there  was  a  break  in  the  hills,  was  quite 
near  the  Colorado  River,  passing  there  on 
its  way  to  the  distant  ocean.  At  this 
point  the  river  is  about  fifty  feet  above 
sea  level ;  thence  the  floor  of  the  valley 
descends  until  the  further  end  of  it  drops 
gradually  to  a  hundred  and  fifty  feet  be- 
low sea  level. 

A  company  of  young  engineers  came 
that  way  and  an  apparently  wild  idea  sug- 
gested itself  to  them.  Why  not  turn  part 
of  the  river  in  through  the  gap  and  so 
irrigate  the  valley? 

Inspired  by  their  imagination,  they 
formed  a  development  company  and  began 
to  build  a  dam.  They  were  successful. 
The  water  of  the  river  rose  before  their 
dam,  then  turned  through  the  gap  and  a 
steady  stream  began  pouring  down  the 
floor  of  the  valley. 

HOW     THE    COLORADO     RIVER    RROKE     AWAY 
FROM    CONTROL 

But  presently  an  unexpected  calamity 
took  place.  The  running  water  began  to 
rip  up  a  deep  bed ;  it  acquired  more  and 
more  force  and  volume,  and  before  long 
almost  the  full  flow  of  the  Colorado  River 
was  pouring  down  into  the  desert  valley. 
Down  in  the  centre  was  a  hollow  basin 
which  had  probably  once  been  an  inland 
sea.  This  basin  began  filling,  higher  and 
higher,  until  the  floor  of  the  valley  became 
a  vast  sea. 

Higher  and  higher  rose  the  water ;  by 
this  time  the  engineers  had  lost  control  of 
their  enterprise.  Then  the  water  began 
submerging  the  railroad  tracks.  They 
were  moved  back,  but  again  they  were 
submerged. 

And  now  the  .Southern  Pacific  began  to 
tlireaten  the  engineers.  They  were  to 
blame.  The  railroad  would  sue  them. 
But  they  had  not  the  capital  to  build 
works  that  would  turn  the  river  back  to 
its  old  bed. 

I'inally  the  railroad  company  acquired 
control.  With  its  wealth  it  was  able  to  go 
to  work.  A  strong  dam  was  built,  the 
flow  was  checked  and  the  inland  sea  began 
to   subside.     Then   the   origkHal   plan   was 


TWO  VIEWS  OF  THE  GREAT  ROOSEVELT  DAM 


The  Roosevelt  D.-m  acre-  in  Arizona  is  one  o-  important  irrigation  works  con- 
structed by  the  United  StaT  is  i.ooo  feet  long  a:ui  t  high.  The  curved  side  is  up 
stream  to  meet  the  current  of  the  water.  This  shows  the  reservoir  only  partly  full,  and  the  water  escaping 
through    tunnels    in    the    rock.  The    picture    below  shows  the   lower  side   of   the   dam. 


It   was   expected   that    the   reservoir  would   not    be    filled    for   several    years,    but    some    months   of   heavy   winter 

'rain     in     the     headwaters    sent     the  water     tumbling     over    the    spillways  at  the  side.     The  force   of  the  water 

.is   also   used    to    generate   electrical  power    as   you    can    see    from    the    power    house.      About    250.000    acres    of 

land   have    been    made   valuable   by  the   work,   adding  much    to    the    wealth    of    the    state    and    the    nation. 
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carried  out  properly ;  a  canal  was  dug 
down  the  valley  and  settlers  began  to 
flock  in  to  farm. 

To-day  this  old  desert,  now  known  as 
the  Imperial  \'alley,  also  the  "  Nile  Valley 
of  America,"  is  settled  by  a  community  of 
prosperous  farmers,  growing  wealthy  on 
the  produce  of  their  farms.  Nowhere 
in  America  can  such  cotton  grow  as 
in  the  Imperial  Valley.  Six  and  eight 
crops  of  alfalfa  in  one  year  may  be  har- 
vested on  the  land  watered  by  the  canal ; 
the  best  dates  ripen  there  as  they  would 
in  the  far  Orient.  Oranges  and  lemons 
and  grapefruit  cultivated  there  are  ready 
for  the  market  weeks  before  the  citrus 
fruits  of  other  parts  of  California  are  ripe. 

In  general,  however,  there  came  a  limit 
to  the  extent  of  the  private  irrigation  en- 
terprises. No  group  of  private  persons 
could  build  such  works  as  were  required 
to  develop  the  big,  arid  sections  further 
inland. 

It  was  then,  shortly  after  1900.  that  the 
Government  became  interested.  If  the 
arid  sections  were  to  be  populated  the 
Government  must  provide  means  to  make 
possible  agriculture  there. 

THE    UNITED    STATES    GOVERNMENT    TAKES 
A   HAND 

So  in  1902  the  Reclamation  Act  was 
passed.  This  law  j)rovide(l  that  all  the 
money  received  for  the  sale  of  public 
lands  in  the  arid,  or  semi-arid  regions, 
was  to  l>e  used  for  irrigation  enterprises 
in  those  same  regions,  covering  Arizona, 
California,  Colorado,  Idaho,  Kansas,  Mon- 
tana, Nebraska,  Nevada,  New  Mexico, 
North  Dakota,  Utah,  Washington  and 
Wyoming.  To  carry  out  this  great  work, 
equal  in  its  vast  scope  to  the  work  of  the 
P>ritish  Government  in  Eg\pt  or  India, 
the  Reclamation  Service  of  the  Federal 
( iovcrnnient  was  established. 

.And  indeed,  though  the  Service  has  been 
in  existence  only  a  little  over  twelve  years, 
it  has  acc(>ni])lished  wonders.  .Nearly  one 
hundred  million  dollars  have  already  been 
s])ent  in  its  man\-  irrigation  cniterprises, 
covering  all  llie  states  included  in  the  Rec- 
lamation Act.  r.ut  over  sevent\-  thousand 
people  have  been  brought  to  the  land. 
I'ltimately  all  tliis  nione\-  will  be  returned 
to  the  G(i\erniiiem,  for  one  of  the  condi- 
tions is  that  tile  tanners  who  settle  on  the 
lands  opened  up  by  the  (jovernnient's  irri- 


gation works  must  organise  themselves 
into  co-operative  companies  which  shall 
eventually  acquire  ownership  of  the  works, 
paying  back  the  original  cost  in  small 
instalments. 

The  works  of  the  Reclamation  Service, 
either  projected,  or  begun  or  finished,  are 
too  numerous  to  be  described  in  detail. 
One  of  the  most  important  is  the  dam 
across  the  Truckee  River  in  Nevada,  from 
which  canals  supply  water  in  the  Carson 
Basin  and  the  Carson  Sink. 

THE  GREAT   ROOSEVELT  DAM    IN   ARIZONA 
RECENTLY    COMPLETED 

The  enterprise  most  worthy  of  mention, 
however,  is  undoubtedly  the  damming  of 
the  Salt  River,  in  Arizona,  sixty  miles 
above  Phoenix,  which  was  coinpleted  in 
191 1.  At  this  point,  deep  in  the  wilder- 
ness, there  is  a  narrow  gorge  in  which  the 
Service  has  constructed  a  dam  280  feet 
high  and  over  a  thousand  feet  wide,  thus 
forming  the  Roosevelt  Reservoir,  an  arti- 
ficial lake  twenty-five  miles  in  length  and 
220  feet  deep.  Nearly  half  a  million 
barrels  of  cement  were  used  in  construct- 
ing the  masonry.  The  water  is  let  out  of 
the  reservoir,  through  a  tunnel  in  the  solid 
rock,  leading  around  the  dam,  whence  it 
runs  down  the  bed  of  the  river  for  forty 
miles  before  it  is  led  into  the  canals. 
Abcnit  a  quarter  of  a  million  acres  of  what 
was  once  sage  brush  land  has  been,  or  is 
being,  converted  into  fertile  farms  on 
which  are  already  growing  groves  of  date 
palms  and  orchards  of  luscious  citrus 
fruits.  One  industry  that  the  canals  from 
the  reservoir  has  developed  is  ostrich 
raising. 

It  is  estimated  that  it  will  take  two  hun- 
dred years  before  the  Roosevelt  Reservoir 
is  filled  uj)  by  the  sediment  from  the 
river.  Hut  even  when  this  time  ap- 
proaches, it  will  not  pay  to  clean  it  out ; 
it  will  be  nnich  cheaper  to  add  to  the 
height  of  the  dam,  for  every  ten  feet 
added  will  enable  it  to  endure  another 
twentv-five  vcars. 


INDIAX.S    COMK 


TO    SEEK    EMPLOYMENT 
THE    WORK 


ON 


An  interesting  feature  of  the  construc- 
tion of  the  dam  was  the  arrival  of  a  band 
of  Apache  Indians,  who  asked  to  be  put 
to  work.  At  first,  because  of  the  poor 
ff)o(l    thev    were    used    to,    thev    were    no 


274 


WHAT  WATER  WILL  DO  FOR  BARREN  GROUND 


This  barren  land  has  all  the  elements  necessary  for  plant  growth  present  in  the  soil,  but  the  sparse  vegetation 
shows  that  something  is  lacking.  Only  a  small  amount  of  grass  and  some  straggling  bushes  struggle  to 
live.  There  are  thousands  of  acres  like  this  in  Western  United  States.  Only  water  is  lacking  to  make  the 
desert    blossom. 


r 


'HWum  iigirf.siijjrji^^. 


This  is  the  same  field  some  time  afterward  when  water  has  been  turned  upon  the  soil.  Notice  the  luxu- 
riant growth  of  wheat  in  the  foreground,  and  the  signs  of  human  life  in  the  background.  Thousands  of 
acres  of  worthless  land  have  been  made  fruitful  by  the  application  of  water.  Notice  the  mountams  in  the 
background    of    both    pictures,    and    the    line    of   trees    vhich    show    tliat    the    places    are    the    same. 


SCENES  IN  THE  BOW  VALLEY  IRRIGATION  BLOCK 


THE    FARMER    DIGS    DITCHES    AND    RUNS    THE    WATER    THROUGH    THEM 
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IRRIGATION  IN  TWO  WESTERN  STATES 


This  picture  of  an  irrigation  ditch  near  Cashmere,  Wenatchee  Valley,  Washington,  shows  how  water  may  be 
distributed  over  the  fields  and  orchards.  The  bank  of  the  ditch  is  pierced  and  the  water  is  conducted  where 
it  is  needed,  by  means  of  small  ditches  or  troughs.  To  the  right  are  seen  the  orchards  which  have  helped 
to  make  Washington  famous.    The  apples  of  Washington  and   Oregon  are  especially   noted. 


The  Shoshone  Reservoir  is  in  Big  Horn  County,  Wyoming,  near  the  town  of  Cody.  This  interesting  pic- 
ture was  taken  from  the  top  of  the  dam,  a  part  of  which  shows  as  a  white  band  to  the  right.  This  is  a 
project    under    the    control    of    the    United    States    government,    and  has  brought  much  land  under  cultivation 
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HOV  NATIONS  WATER  THE  LAND 


match  for  the  white  labourers  and  were 
paid  smaller  wages,  but  with  good  food 
they  became  stronger,  until  finally  they 
were  paid  the  same  wages  as  the  whites. 
Among  these  Apache  wielders  of  the  pick 
and  shovel  were  several  old  braves  who 
had  been  on  the  warpath  with  Ger.onimo, 
The  work  of  constructing  one  of  these 
great  engineering  projects  is  often  diffi- 
cult, and  many  problems  arise.     For  ex- 


the  sage  brush.  He  was  so  interested  that 
he  dismounted  from  his  horse  and  pre- 
pared to  photograph  the  house.  At  this 
point  the  owner  came  out  and  invited  him 
to  come  inside.  And  then,  to  his  intense 
surprise,  the  official  found  himself  in  a 
modern,  well  furnished  home,  fitted  with 
electric  light  connections,  with  hot  and 
cold  water  plumbing. 

"  But  what  use  can  you  make  of  all 


THE  GREAT  ARROW  ROCK  DAM  IN  IDAHO 
This  dam  is  on  the  Boise  River,  near  Boise,  Idaho,  and  in  its  construction  exhibited  many  unusual 
features.  It  is  more  than  348  feet  from  foundation  to  the  top,  and  is  therefore  the  highest  dam  in  the 
world.  It  is  more  than  a  fifth  of  a  mile  long  and  the  backwater  extends  twenty  miles  up-stream,  form- 
ing a  beautiful  mountain  lake.  The  stored  water  is  carried  down  stream  twelve  miles  before  it  is 
diverted  to  the  land.  The  whole  project  cost  the  United  States  Government  $12,000,000,  which  will  be 
collected  in  twenty  annual  instalments  from  those  who  use  the  quarter  of  a  million  acres  of  worthless 
land   made   valuable   by   the   stupendous   work. 


ample,  the  whole  flow  of  the  lioise  River 
was  diverted  into  tunnels  driven  tlirough 
the  rock,  while  the  threat  .\rrow  Rock 
Dam  was  in  process  of  construction. 

Just  what  effect  tlie  irrii^ation  works  of 
the  Government  have  in  attracting  settlers 
to  the  land  is  illustrated  in  a  story  told  by 
one  of  tlie  Reclamation  .'^crxice  officials. 
He  was  out  rifling  in  Montana,  near  one 
of  the  sites  where  construction  had  re- 
cently been  begun.  Suddenly  he  came 
upon  a  large,  two-story  house,  built  among 


these  contrivances,  out  here  in  the  sage 
brush  ?  "  (leniandcd  the  official.  "  It  will 
be  two  }ears  before  the  dam  is  finished. 
Meanwhile  there  isn't  a  drop  of  water 
nearer  than  tlie  river." 

"  That  is  true,"  rej^lied  the  settler, 
([uietly  :  "  we  can't  use  these  things  now. 
lUit  when  the  time  comes,  two  years  from 
now.  we  shall  be  the  first  house  in  a  mod- 
ern town,  with  trolley  cars  passing  our 
dfior.  .Meanwhile  we  are  quite  willing  to 
haul  our  water  ten  miles  from  the  river." 
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THE  ERIE  CANAL 


ONE  OF  THE  EARLY  IMPORTANT  CANALS  OF  THE  UNITED  STATES 


Defore  the  steam  engine  was  invented 
"^  and  railroads  were  built  cities  and 
towns  were  chiefly  found  near  the  sea  or 
along  the  rivers.  The  ancient  nations 
that  first  became  civilised  inhabited  re- 
gions about  the  big  waters.  Babylon  was 
on  the  Euphrates,  the  Egyptians  lived  on 
the  banks  of  the  Nile  and  the  Greeks  in- 
habited the  islands  and  the  shores  of  the 
-i^gean  Sea.  England,  surrounded  by 
sea  and  watered  by  rivers,  was  the  first 
country  in  Northern  Europe  to  become 
densely  populated. 

The  reason  is  simple.  In  those  days 
water  was  the  only  practical  means  of 
long  distance  transportation.  Manufac- 
turing, even  of  a  primitive  kind,  was  im- 
possible away  from  the  water  because  the 
manufacturers  could  not  ship  their  wares 
to  the  markets.  For  the  same  reason  it 
did  not  pay  the  farmers  to  raise  more 
produce  than  they  themselves  could  con- 
sume. There  were  a  few  exceptions,  such 
as  the  cattle  raisers ;  they  could  drive 
their  cattle  to  market  over  long  distances. 
Their  produce  transported  itself. 

EARLY    TRANSPORT.VTIOX    DV    WATER 

The  manufacturers  and  the  farmers 
near  the  water  could  produce  larger  quan- 
tities, for  they  could  load  their  wares  and 
their  produce  on  boats  or  sliii)s,  at  com- 
paratively little  expense,  and  send  them 
even  to  other  countries.  Consequently  all 
manufacturers  and  farmers  wanted  to  be 
near  the  water.  It  was  trade  that  devel- 
oped civilisation,  but  it  was  water  trans- 
portation that  made  trade  possible. 

Railroads  have  since  changed  these  con- 
ditions. Without  the  railroads  the  inte- 
rior of  our  vast  country  would  still  be 
wild  prairie  and  forest.  T'Vciy^ht  cars 
serve  on  land  as  ships  serve  on  the  water, 
but  water  has  not  lost  all  of  its  old  time 
importance.  Even  to-day  there  are  few 
really  big  cities  far  inland. 

lUit  at  the  time  the  American  colonics 
had  freed  themselves  from  luiglaiid.  and 
for  long  afterwards,  there  was  no  thought 
of  railways.  Steam  had  not  yet  been  put 
to  practical  use.  The  population  of  the 
new  I'nited  States  was  then  confined  to 
the  Atlantic  seacoast  and  the  ri\er  val- 
leys.     Boston,    New    ^'o^k   and    Philadel- 

Cui)>right,  1916,  by  The  AnialyaniatcJ  I'rcis.  -  O' 


phia  had  become  the  most  important  cities 
because  they  had  protected  harbours  for 
shipping. 

Aleanwhile  there  had  been  some  migra- 
tion westward,  through  the  wilderness. 
The  regions  bordering  on  the  shores  of 
the  Great  Lakes  and  along  the  many  riv- 
ers feeding  them  consisted  of  low,  rolling 
country,  especially  adapted  to  the  raising 
of  grains. 

MEN    LOOK   TO   THE    WEST 

\''ery  early  in  the  history  of  our  coun- 
try, there  had  been  far-seeing  men  among 
the  colonists  who  saw  the  tremendous  ad- 
vantages to  the  colonies  that  would  follow 
establishing  some  means  of  transportation 
between  the  rich,  agricultural  regions  west 
of  the  Alleghanies  and  the  Atlantic  sea- 
coast.  The  lands  along  the  coast  were  not 
adapted  to  wheat  growing,  yet  the  popu- 
lati(jn  needed  wheat.  With  easy  trans- 
portation the  farmers  o(  the  West  would 
not  only  be  able  to  suj^ply  this  demand, 
but  they  would  also  be  able  to  export 
their  grains  to  Europe.  Such  a  route 
would  also  render  the  wilderness  between 
New  York  and  the  lake  country  habitable, 
for  the  settlers  along  the  way  would  also 
be  al)le  to  ship  their  j)ro(.luce  to  market. 

(icorge  Washington,  practical  surveyor 
and  engineer,  was  one  of  the  first  to 
have  his  imagination  roused  by  these  pos- 
sibilities, lie  had  explored  the  country 
between  Albanv  on  the  Hudson  and  Buf- 
falo on  Lake  ]->ie.  Already  nuich  of  this 
region  was  traversed  by  water  routes. 
He  became  an  enthusiastic  advocate  for 
connecting  these  waterways  by  canals,  so 
that  boats  might  jiass  ivom  New  York  to 
the  interior.  To  him  it  was  not  only  a 
question  of  trade.  If  the  sturdy  settlers 
who  had  cleared  their  little  homesteads  in 
the  western  wildernesses  were  not  offered 
a  means  of  coninnmieation  with  the  states 
in  the  h'.ast,  they  would  turn  toward  the 
])o\ver  which  helil  the  Mississii^jii.  (live 
them  an  outlet  to  the  .\tlantic  coast  and 
they  would  naturalh-  maintain  their  alle- 
giance to  the  States.  To  Washington  and 
nian\-  others  a  waterwav  f n 'in  the  (ireat 
Lakes  to  the  llihlson  was  necessary  to 
develo])  a  great,  united  nation. 

]V)Ssiblv  it  was  unlv  those  of  big,  broad 


THE  ERIE  CANAL 


minds  who  saw  it  from  this  point  of  view. 
More  numerous  were  the  merchants  and 
tradesmen  of  New  York  who,  for  more 
selfish  reasons,  agitated  the  idea  with 
much  energy.  They  feared  the  commer- 
cial rivalry  of  Boston  and  Philadelphia. 
With  western  grain,  exported  to  Europe, 
passing  through  New  York,  that  city 
would  become  the  great  trade  centre  of 
the  country,  its  most  important  seaport. 
They  finally  compelled  the  State  legisla- 
ture to  take  action. 

FIRST   DISCUSSION    OF    A   GREAT    CANAL 

In  1791  the  legislature  had  ordered  a 
survey  made.  Engineers  were  sent  to 
study  the  country  between  Albany  and 
Lake  Erie  and  report  on  the  possibility  of 
digging  a  through  waterway  between 
those  two  points.  Their  report  was 
warmly  in  favour  of  the  undertaking. 
And  so  the  first  actual  step  was  taken 
toward  the  digging  of  the  Erie  Canal. 

Travellers  of  that  period  have  left  inter- 
esting records  of  the  difficulties  to  be  en- 
countered on  the  way.  From  New  York 
City  they  journeyed  from  two  to  five  days 
on  sailing  boats  up  to  Albany,  thence  over- 
land seventeen  miles  to  Schenectady.  Here 
they  embarked  again  on  boats,  propelled 
by  oars  and  sail  and  sometimes,  over 
shallow  stretches,  by  means  of  poles. 
After  travelling  104  miles  in  this  fashion, 
at  the  rate  of  about  twenty  miles  a  day, 
they  would  reach  Utica,  a  small,  log  hut 
settlement.  Another  nine  days'  journey 
by  water  and  land  brought  them  to  Os- 
wego, on  Lake  Ontario.  Naturally  very 
little  merchandise  was  sent  over  this 
route,  but  such  as  was  sent  cost  $100  a 
ton  for  freight. 

PRIVATE  INDIVIDUALS  FAIL  TO  DIG  A  CANAL 

At  first  the  State  attempted  to  encour- 
age private  companies  to  undertake  the 
vast  work  of  cutting  through  the  water- 
way. Some  were  organised  and  even 
began  work ;  short  sections  of  canal  were 
du^,  connecting  some  of  the  various 
rivers  and  lakes  on  the  way.  But  in  those 
days  there  were  few  rich  men  and  it  was 
found  impossible  to  raise  enough  capital 
to  finance  the  whole  undertaking. 

One  of  the  most  enthusiastic  advocates 
of  tlie  scheme  was  Couverneur  Morris, 
then  representing  New  York  in  the  United 
States    Senate.      "  Some    day,"    said    he, 


"  ships  will  sail  from  London  bound  for 
Buflfalo,  via  the  Hudson  River."  It  was 
he  who  interested  DeWitt  Clinton  in  the 
idea,  the  man  whose  determination  and 
energy  was  yet  to  bring  it  to  a  complete 
realisation. 

It  was  nearly  twenty  years  after  the 
first  survey  had  been  made  before  the 
State  again  took  action.  By  this  time  it 
was  obvious  that  the  private  companies 
could  not  accomplish  much.  So,  in  1810, 
the  Legislature  appointed  a  Canal  Com- 
mission to  go  to  Washington  and  lay  the 
matter  before  the  President  and  Congress. 
As  George  Washington  had  already  said 
years  before,  an  Erie  Canal  was  of  great 
national  importance ;  it  would  unite  the 
nation ;  the  East  with  what  was  then  the 
West.  The  cost  had  been  estimated  at 
five  million  dollars.  Private  capitalists 
could  not  subscribe  such  an  amount,  but 
surely  Congress  could  appropriate  such  a 
sum  for  a  work  of  such  importance. 

DE   WITT  CLINTON   AND  THE  ERIE  CANAL 

But  in  those  days  Congress  did  not 
make  five  million  dollar  appropriations  so 
readily  as  it  does  now.  There  was  much 
discussion  and  powerful  opposition.  Then 
came  the  War  of  181 2  and  the  Federal 
Government  had  other  matters  to  which  it 
must  devote  its  energy  and  funds.  It  was 
then  that  DeWitt  Clinton  began  publicly 
to  agitate  the  digging  of  the  canal.  And 
finally,  in  18 16,  the  Governor  of  New 
York  appointed  a  new  Canal  Commission, 
authorised  to  raise  a  loan  which  would  be 
guaranteed  by  the  State.  At  the  head  of 
this  commission  the  Governor  placed  De 
Witt  Clinton. 

To  test  the  interest  of  the  ])eoplc  of  the 
State  in  the  canal  scheme  Ginton  made  it 
a  political  issue ;  in  the  following  year, 
1817,  he  became  a  candidate  for  (jovernor, 
promising  that  if  he  were  chosen  he  would 
make  the  digging  of  the  canal  his  chief 
business.  And  he  was  elected,  by  one  of 
the  biggest  majorities  that  ever  put  an 
official  into  office.  On  July  i  he  was  in- 
augurated. Three  days  later,  on  Inde- 
])endence  Day,  he  went  up  to  Rome,  on  the 
Mohawk  River,  attended  by  his  staff;  and 
began  the  digging  of  the  canal  by  turning 
up  the  first  shovelful  of  earth. 

According  to  the  plans  the  canal  wms  to 
be  forty  feet  wide  at  the  top,  twenty-eight 
feet  at   the  bottom   and   four   feet   deep. 
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The  cost  would  be  about  five  million  dol- 
lars. It  was  the  size  of  the  work  that  was 
most  remarkable  ;  as  a  feat  of  engineering 
skill  it  was  then  unusual,  but,  when  com- 
pared with  the  great  works  that  are  under- 
taken in  the  present  time,  it  was  not  espe- 
cially difficult. 

Yet  there  were  many  supposedly  well 
educated  people  in  those  days  who 
thought  the  Erie  Canal  a  wild  dream. 
"  You  cannot  make  water  run  uphill," 
they  said,  though  the  theory  of  locks,  by 
means  of  which  barges  could  be  lifted  to 
higher  levels,  had  already  been  put  into 
practice  in  canals  abroad.  The  digging 
began.  In  two  years  a  section  fifteen 
miles  in  length  was  finished,  connecting 
Rome  with  Utica.  The  next  year  the 
canal  reached  the  Seneca  River. 

THE   CANAL   IS  FINALLY   COMPLETED 

DeWitt  Clinton  had  said  that  the  work 
would  be  completed  in  1823,  but  this  prom- 
ise was  not  fulfilled.  It  went  more  slowly 
than  had  been  expected.  His  ])()litical 
enemies  made  the  most  of  this  in  the  next 
gubernatorial  campaign.  In  si)itc  of  this 
he  had  been  re-elected  to  a  second  term, 
but  by  a  very  slender  majority.  Plainly 
the  people  were  growing  discouraged  with 
the  slow  progress  of  the  canal  work.  At 
the  next  election,  in  1822,  Clinton  had  not 
even  been  nominated  as  a  candidate.  His 
opponents  came  into  office,  though  he  re- 
mained the  head  of  the  Canal  Commission. 
And  then  the  Governor  removed  him  from 
that  office,  which  he  had  held  since  1810, 
even  while  Governor.  His  enemies,  those 
who  had  been  against  the  canal  from  the 
beginning,  a  political  ring  known  as  the 
"  Albany  Regency,"  seemed  to  have  tri- 
umphed. After  this  luiniiliation  it  was 
thought  that  Clinton's  ])ublic  career  was 
ended. 

lUit  the  man  who  had  transformed  talk 
into  action  was  not  to  bo  overcome  so 
easily.  I'nder  the  Albany  Regency  the 
work  on  the  canal  almost  caine  to  a  stand- 
still. This  caused  even  more  dissatisfac- 
tion than  the  slow  progress.  So  two  years 
later,  in  1824,  Clinton  found  himself  with 
enough  friends  to  be  nominated  as  candi- 
date for  (iovernor  once  more.  And  when 
the  electif)n  came  around  he  was  again  put 
into  office  by  a  great  majority.  Once  more 
in  office  and  at  the  head  of  ]u"s  old  Canal 
Commission,  he  began  pushing  the  work 


with  renewed  energy-.  And  a  year  later, 
October  26,  1825,  the  work  was  com- 
pleted and  the  opening  ceremony  was 
celebrated. 

CEREMONIES  WHEN  THE  CANAL  WAS 
COMPLETED 

The  first  boat  to  enter  the  canal  at 
Buflfalo  was  the  Seneca  Chief,  a  luxu- 
rious passenger  packet.  ( )n  board  were 
(iovernor  Clinton,  his  family,  his  friends 
and  his  official  staflf.  A  team  of  four 
l)Owerful  grey  horses  hauled  it  along,  and 
as  they  began  treading  the  towpath,  a 
cannon  at  the  entrance  of  the  canal  an- 
nounced the  official  opening.  A  minute 
later  another  cannon  boomed  forth,  some 
miles  away,  then  a  third,  far  off  in  the 
distance,  almost  beyond  hearing. 

These  cannon  were  the  first  of  a  series 
of  several  hundred  cannon,  stationed  at  in- 
tervals along  the  canal,  reaching  down 
along  the  Hud.son  to  New  York,  each 
barely  within  sound  of  the  other.  And  so 
the  news  of  the  opening  was  Hashed  down 
to  New  York,  as  fast  as  sound  could 
travel,  passing  down  the  line  in  one  hour 
and  twenty  minutes. 

Following  the  Seneca  Chief  itUo  the 
canal  came  a  procession  of  barges,  each 
gaily  decorated  with  flags  and  flowers, 
crowded  with  people.  One,  called 
Noah's  Ark,  carried  as  passengers  a 
bear,  two  fawns,  two  eagles,  two  raccoons 
and  two  Indians.  And  so  the  procession 
continued  along  the  canal  toward  .Mbany. 
All  along  the  route  it  was  met  with  music 
and  cheering  crowds  of  farmers,  most  of 
whom  had  settled  in  anticipation  of  the 
benefits  they  would  derive  from  the  canal. 

At  Albany  the  barges  were  greeted  with 
the  booming  of  cannon,  a  grand  military 
procession  and  a  citizens'  parade.  Here 
the  flotilla  of  barges  glided  into  the  Hud- 
son and  began  its  journey  down  the  river 
to  New  York.  The  JFashinsi^tou,  a 
new  steamer,  one  of  the  first  afloat  on  the 
Hudson,  came  up  to  meet  them.  "  Where 
are  you  from  and  whither  bound  ? "  it 
signalled. 

"  From  Lake  Frie,  bound  for  Sandy 
Hook,"  replied  the  Soieca  Chief. 

The  IVashini^foit  and  the  Seneca 
Chief  leading,  the  procession  contimiod. 
passed  New  York  to  the  sound  of  ringing 
bells  and  boonn'ng  cannon  and  continued 
down   the   harbour   toward   the   Narrows. 
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The  journey  from  Buffalo  had  taken  just 
nine  days. 

THE   WATERS  OF   LAKE   ERIE   MINGLE   WITH 
THE   OCEAN 

Outside  the  Narrows  the  flotilla  paused. 
Then  the  Governor  lifted  a  keg,  contain- 
ing water  from  Lake  Erie,  which  he 
poured  into  the  Atlantic  Ocean,  to  signify 
the  union  of  the  two  waters.  Another 
keg,  containing  a  mixture  of  waters  from 
all  the  great  rivers  of  the  world,  from 
the  Ganges,  the  Thames,  the  Nile,  the 
Amazon,  was  also  poured  over,  to  indicate 
that  the  commerce  from  all  parts  of  the 
world  would  now  pass  that  way.  As  the 
Governor  pronounced  the  official  address 
tears  streamed  from  his  eyes.  For  twenty 
years  he  had  talked  and  worked  for  the 
canal,  at  times  apparently  on  the  verge  of 
failure.     Now  he  had  triumphed. 

The  celebration  that  welcomed  the 
Governor  and  his  companions  in  New 
York  City  exceeded  anything  of  the  kind 
that  had  ever  taken  place  before.  Mili- 
tary and  citizens'  parades  thronged  the 
streets.  All  the  trades  were  represented, 
the  fire  department  leading.  Heading  the 
marching  printers  was  a  wagon  carrying 
a  printing  press.  And  as  the  procession 
marched  the  press  turned  out  leaflets  bear- 
ing the  printed  verse: 

"  'Tis  done!   Tis  done!  The  mighty  chain 
Which  joins  bright  Erie  to  the  ]\lain, 
For  ages  shall  perpetuate 
The  glories  of  our  native  state." 

The  Erie  Canal  more  than  realised  the 
expectations  of  those  who  had  advocated 
its  construction  years  before.  Even  as  a 
mere  business  enterprise  it  proved  a  suc- 
cess from  the  beginning.  In  1825,  the 
year  in  which  the  work  was  completed, 
the  tolls  collected  along  the  finished  part 
of  the  route  amounted  to  over  half  a 
million  dollars.  Five  years  later,  in  1830, 
the  State  collected  a  million  dollars  in 
tolls.  By  the  end  of  1837,  only  twelve 
years  after  it  had  been  opened,  the  Erie 
Canal  had  paid  fifteen  million  dollars  into 
the  treasury,  whicli  was  more  than  the  cost 
of  digging  and  maintaining  it  in  repair 
combined. 

WHAT  Tin-:  CANAL  DID  FOR   NEW  YORK  CITY 

For  the  l)usincss  interests  of  New  York- 
it  had  done  even  more.     In  1824,  the  year 


before  traflfic  was  opened  along  the  whole 
canal,  it  cost  $88  to  send  a  ton  of  freight 
from  Buffalo  to  Albany.  Eleven  years 
later,  in  1835,  it  cost  only  three  dollars. 
This  meant  that  the  people  of  New  York 
and  up  and  down  the  coast  could  get  their 
bread  so  much  cheaper.  It  also  enabled 
the  poor  people  of  Europe  to  get  their 
bread  cheaper,  for  now  vast  quantities  of 
wheat  were  shipped  down  the  canal  and 
exported  to  Europe.  Over  half  of  all  the 
wheat  exported  from  America  to  Europe 
came  by  this  route.  It  was  the  Erie 
Canal  which  made  New  York  the  biggest 
business  centre  on  the  Atlantic  Coast,  the 
most  important  seaport  in  the  country, 

THE  CANAL   HELPED  THE  STATE 

With  a  navigable  waterway  traversing 
it,  it  was  only  natural  that  New  York 
State  should  develop.  What  was  once  a 
wilderness,  through  which  the  early  set- 
tlers had  passed  to  reach  the  Great  Lakes 
region,  now  became  covered  with  pros- 
perous farming  communities.  Even  be- 
fore the  canal  was  completed  the  immi- 
grants had  arrived  to  lay  out  their  home- 
steads, in  anticipation  of  the  produce  they 
would  be  able  to  raise  for  the  New  York, 
Boston  and  Philadelphia  markets.  Just 
what  effect  the  canal  had  in  populating  the 
State  may  be  judged  from  the  fact  that 
nine-tenths  of  the  j^eople  lived  along  its 
route,  or  close  to  it.  Not  only  was  the 
canal  a  big  success,  but  the  people  realised 
it.  For  again  they  elected  DeWitt  Clinton 
Governor  of  the  State ;  he  died  in  office, 
in  1828. 

Already  while  the  canal  was  being  dug 
there  was  talk  of  wagons  that  should  run 
on  iron  rails,  drawn  by  steam  engines, 
and  in  1831  a  railroad  was  actually  built 
from  Albany  to  .Schenectady,  a  distance  of 
seventeen  miles.  Ten  years  later  the  rail- 
road had  been  extended  to  Buffalo.  But 
the  railroads  did  not  have  anv  great  effect 
on  the  traffic  on  the  canal.  lM)r  the  reason 
that  it  costs  so  much  to  build  and  maintain 
railroads  and  freight  cars  water  transpor- 
tation is  and  always  will  be  cheaper. 

THE   CANAL    WAS    WIDENED   AND   DEEPENED 

It  is  usually  said  that  the  Eric  Canal  was 
completed  in  1825.  But  that  is  not  quite 
true.  It  is  not  yet  completed.  Within 
ten  years  there  was  more  freight  than  the 
canal    barges    could     handle.       Branches 
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Ti;.\.:      !  ;■.  .     THE    ERIE    CANAL    ABOUT    1835 

Before  railroads  became  common,  many  passenger  boats  were  built  for  the  Erie  Canal,  and  were  very  pop- 
ular. This  picture  made  from  a  water-colour  of  the  time  shows  the  boat  drawn  by  three  horses  going 
smoothly  at  the  rate  of  four  or  five  miles  an  hour,  while  the  passengers  talked,  read  or  looked  at  the 
scenery.      Sleeping    quarters  were   arranged   below. 


THE    ERIE    CANAL    IN    THE    HEART    OF   SYRACUSE 
Flourishing  cities  grew  up  along  the  canal  and  in  several   cases    the    canal    is   now   bordered    by   high   buildings 
and    busy    streets.      Here    we    see    boats    loading    and    unloading  in  the  heart  of  the  city  of  Syracuse.      Progress 
is    necessarily    slow    as    many    bridges    bar    the    way    and   must  swing   aside  or   rise  to  allow   the   boats   to  pass. 
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reaching  out  into  other  districts  were  con- 
tinually being  dug  until  there  were  over 
a  thousand  miles  of  canal.  Then  the 
main  canal  was  widened  to  70  feet,  so  that 
barges  large  enough  to  carry  eight  thou- 
sand bushels  of  wheat  could  pass,  instead 
of  only  one  thousand  bushels. 

It  was  not  long  before  the  railroad  com- 
panies began  to  show  a  bitter  opposition 
toward  the  canal.  Naturally,  the  canal 
forced  them  to  keep  down  their  freight 
rates.  In  every  way  they  could  they  tried 
to  impetie  any  improvements  on  what  they 
called  the  "  ditch."  Through  their  efforts 
a  law  was  passed  abolishing  tolls.  Appar- 
ently this  would  make  freight  rates  cheaper 
on  the  canal.  And  so  it  did.  But  it  also 
abolished  the  source  of  revenue  from 
which  improvements  could  be  made.  This 
obliged  the  legislature  to  appropriate  spe- 
cial sums  of  money  for  the  purpose.  And 
this  again  raised  a  strong  sentiment 
against  the  canal  among  those  who  did 
not  benefit  directly  from  it  and  felt  they 
were  being  taxed  for  the  good  of  those 
who  lived  along  its  route.  The  conse- 
quence was  that  the  canal  was  neglected. 

AG.MN  THE  CANAL  WAS  IMPROVED 

But  finally,  in  1903,  the  people  awoke 
to  the  realisation  that  the  railroads  were 
opposed  to  the  canal  only  for  reasons  of 
self-interest.  And  then  amends  were 
made  for  the  many  years  of  neglect.  The 
legislature  voted  in  favour  of  spending 
one  hundred  million  dollars  to  build  what 
will  i)ractically  be  a  new  canal,  but  a  mod- 
ern one,  along  which  steamers  may  sail  as 
they  do  up  and  down  the  Hudson. 

For  twelve  years  this  gigantic  work  has 
been  going  on  ;  it  is  now  near  completion. 
P<ecause  the  Panama  Canal  was  being  dug 
at  the  same  time,  and  all  public  attention 
was  being  directed  toward  this  great  en- 
gineering feat  we  have  not  heard  very 
much  of  the  canal  digging  in  New  York. 
I'.ut  in  many  ways  the  engineering  being 
done  on  the  Erie  Canal  (piite  e(|uals  anv- 
thing  that  was  being  done  at  Panama,  and 
in  some  respects  it  is  more  wonderful. 

The  system  of  locks  along  the  new  F.rie 
Canal  will  surpass  even  the  Panama  locks. 
In  a  dry.  sloping  pasture  behind  the  little 
town  of  W'atcrford  the  engineers  have 
built  what  looks  like  a  flight  of  giant 
stej)s.  huge,  concrete  blocks,  in  each  of 
which    is    (jiie    of    five    kjcks.      Combined 


they  will  lift  the  freight  steamers  184 
feet,  which  is  fourteen  feet  higher  than 
all  the  Panama  locks  combined.  At  Little 
Falls,  where  the  new  channel  of  the  canal 
will  ascend  a  narrow  ravine,  there  is  one 
lock,  the  highest  in  the  world,  which  will 
lift  the  steamers  42  1-2  feet  in  eight  min- 
utes, as  though  they  were  being  hoisted  by 
a  giant  derrick. 

SOME  WONDERFUL  FEATURES  OF  THE  WORK 

Another  wonderful  feature  is  the  great 
movable  dams,  big  steel  girders  and  steel 
plates  riveted  together,  which  are  hinged 
on  gigantic  bridgelike  structures.  When 
navigation  ceases  in  the  winter  these  dams 
will  be  swung  up  so  that  the  ice  floes  may 
sweep  down  unimpeded.  There  are  eight 
of  these  great  dams,  and  each  costs 
$800,000. 

The  barges  which  are  to  take  the  place 
of  the  old  horse-hauled  craft  will  be  of 
3,000-ton  burden,  as  compared  to  the  250- 
ton  burden  of  the  old  barges.  Each  will 
be  able  to  carry  the  contents  of  a  freight 
train  of  seventy-five  cars.  That  is  the  size 
of  an  average  ocean-going  freight  steamer. 
And  being  propelled  by  their  own  power, 
these  modern  freight  carriers  will  be  able 
to  carry  their  cargoes  from  Buffalo  to 
New  York  two  and  a  half  times  faster 
than  did  the  old  barges ;  the  trip  will  be 
covered  in  two  or  three  days. 

THE    NEW    CANAL    A    GREAT    UNDERTAKING 

Though  it  is  only  one  of  the  states  of 
the  Union,  New  York,  which  is  carrying 
out  this  vast  undertaking,  it  must  really 
be  regarded  from  the  viewpoint  of  its 
national  importance.  It  is,  in  fact,  one  of 
three  such  feats  of  construction,  of  which 
it  ranks  at  least  second.  And  all  three 
have  been  planned  wholly,  or  partly,  to 
open  wider  the  markets  of  Europe  to  the 
great  grain  fields  of  the  West. 

The  first  of  these  three  is  the  Panama 
Canal.  I'ntil  that  was  opened  wheat  was 
shipi)ed  from  the  West  to  Europe  by  Cape 
Horn.  The  Panama  Canal  will  enable 
steamers  to  carry  it  in  nnich  less  time. 
The  other  is  an  enterprise  being  under- 
taken by  the  Canadian  (lovernment:  the 
digging  of  a  series  of  canals  from  the 
Creat  Lakes  down  around  the  St.  Law- 
rence Rapids,  thereby  oj)ening  a  waterway 
direct  to  luirope  from  the  interior  of 
Canada. 
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THE    PALACE    OF    MAGIC 


THE  IMPOSSIBLE  THINGS  THAT  ARE  MADE 
TO    HAPPEN    IN    THE    CINEMATOGRAPH 


CINEMATOGRAPH    TRICKS   AND    HOW   THEY    ARE   DONE 


CcATTERED  about  the  cities  and  towns 
*^  of  the  world  are  thousands  of  gay 
and  bright  buildings  in  which  the 
strangest  and  weirdest  things  are  con- 
tinually happening.  An  ordinary  man 
sits  down  to  lunch  at  an  ordinary  table, 
but  when  he  cuts  his  roll  of  bread  a 
fairy  jumps  out — a  little  tiny  living 
creature  who  dances  in  the  prettiest  way. 
While  the  astonished  man  is  watching 
her,  everything  around  him  becomes 
alive.  Little  elves  leap  out  of  the  things 
on  the  table  and  begin  a  wild  frolic. 
The  table  itself  joins  in  the  dance,  and 
the  chair  on  which  the  man  is  sitting 
tilts  him  off  and  hops  about  the  room. 
If  the  man  tries  to  stop  the  furniture 
from  dancing,  worse  things  happen,  for 
the  chairs  will  attack  him  and  drive  him 
oiit  of  the  house.  The  sofa  drags  itself 
along  on  its  short  legs  like  a  crocodile  ; 
the  chairs  leap  like  frisky  goats  ;  and 
here  and  there  a  little  stool  trots  along 
like  a  rabbit — all  of  them  engaged  in 
driving  the  terrified  man  out  into  the 
street.  There  they  pursue  him,  in  and 
out  of  shops  and  over  walls,  to  the  utter 
amazement  of  all  the  passers-bv. 

We  can  see  all  this  take  place  before 
our  very  eyes,  and  even  stranger  scenes 
occur  in  these  palaces  of  modern  magic, 
which  are  usually  called  moving-picture 
shows.  And  the  wonder  is  how  it  is 
done.  We  all  know  how  the  ordinary 
picture  play  is  made.  Some  actors  and 
actresses  dress  themselves  up  for  their 
parts,  and  act  some  story,  either  in  a 
theatre  or  in  the  open  air,  while  a  man 
photographs  them  at  great  speed.  These 
photographs  are  printed  small  on  a  long 
ribbon  of  transparent  material,  and  in 
the  picture  palace  this  ribl^on  is  moved 
rapidly  in  front  of  a  new  kind  of  magic 
lantern.  An  intense  bt'am  of  light 
shines  through  the  moving  pictures, 
and  throws  them  on  to  the  large  screen 
on  the  stage.  By  keeping  the  pictures 
moving  before  our  eyes  at  a  speed  of 
sixteen  a  second,  the  operator  of  the 
magic  lantern  gives  us  the  illusion  of 
seeing  living  i'lgurcs  in  action. 


But,  marvellous  as  all  this  is,  it  is  not 
so  strange,  wild,  and  puzzling  as  the 
magical  scenes  revealed  by  the  cine- 
matograph. Some  time  ago  the  writer 
saw  in  a  picture  palace  a  tired  and 
sleepy  workman  coming  home  from  his 
work.  He  was  walking  down  an  empty 
country  road,  and  he  felt  so  tired  that 
at  last  he  threw  himself  down  in  the 
middle  of  the  roadway,  stretched  him- 
self out  at  full  length,  and  went  to  sleep. 
Suddenly  a  motor-car  came  tearing 
along,  and  before  the  driver  could  see 
the  sleeping  workman  the  car  had  run 
over  him  and  cut  both  his  legs  off.  But 
disasters  of  this  sort  are  easily  remedied 
in  picture-palace  land.  A  doctor  jumped 
out  of  the  car  and  stuck  the  legs  of  the 
man  on  to  his  body,  lifted  him  up, 
shook  hands  with  him,  and  sent  him  off 
as  if  nothing  had  happened. 

This  is  what  is  called  a  trick  picture. 
It  was  not  at  all  difficult  to  arrange. 
Four  actors  and  a  photographer  drove 
out  into  the  country,  and  stopped  on  a 
dusty  high-road  where  there  was  scarcely 
anv  traffic  to  interfere  with  them.  One 
of  the  actors  was  dressed  like  a  working 
man.  He  stretched  himself  at  full 
length  in  the  middle  of  the  road,  and 
pretended  to  go  to  sleep,  and  the  motor- 
car, with  two  actors  dressed  as  doctor 
and  driver,  came  flying  down  the  road, 
the  dust  rising  around  it.  But  it  slowed 
down  as  it  approached  the  sleeping 
figure,  and  stopped  when  the  front  wheel 
just  touched  the  legs  of  the  outstretched 
actor. 

All  this  time  the  photographer  had 
been  busy  taking  photographs  of  the 
scene  at  the  rate  of  sixteen  a  second. 
Now,  however,  he  stopped  his  camera 
from  working,  and  put  a  lid  over  the 
lens.  Then  the  fourth  actor,  who  had 
hitherto  kept  out  of  sight,  made  his 
appearance.  He  was  a  man  who  had 
lost  his  two  legs  by  an  accident,  but  he 
was  now  provided  with  two  false  limbs. 
With  the  help  of  the  other  three  actors, 
he  placed  himself  before  the  motor-car, 
in  the  same  attitude  as  the  sleeping  man 
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had  adopted,  and  his  false  legs  were 
arranged  so  that  they  would  fall  apart  from 
his  real  body  at  a  push  from  the  wheel  of 
the  motor-car.  

The  dust  on  the  ; 
road  was  then  care- 
fully brushed  up  and 
scattered,  to  efface  all 
the  footmarks.  The 
first  actor  disappeared 
for  a  while  from  the 
scene  ;  the  doctor  and 
driver  got  back  into 
the  car ;  and,  just  as 
the  car  began  to  move, 
the  photographer  set 
his  camera  again  work- 
ing. So  the  apparently 
dreadful  accident  was 
recorded  in  moving 
pictures.  The  scene 
went  on  until  the 
doctor  got  out  of  the 
car  and  stuck  the  false 
limbs  on  to  the  body 
of   the   crippcd   actor. 

Then  the  photo- 
grapher once  more 
ceased  to  work  his 
machme,  and  the  work- 
ing-man actor  who  had 
first  pretended  to  fall 
asleep  in  the  middle  of 
the  road  took  the  place 

of  the  cripple.  By  setting  the  camera  going 
again,  and  recording  his  actions  after  his 
supposed  re- 
covery from  tlie 
ace  i  de  n  t,  the 
strange  scene 
was  brought 
to  a  «'on(lusi()n. 

1>  y  choosing 
an  actor  who  re- 
sembled the  real 
<  ripple  in  ■>[■/.(', 
and  by  getting 
to 


him  to  "  make 
U])  "  lii>  face  so 
lliat  he  could 
not  l)c  (iistin- 
f,'iii-~li((l  f  r  ()  in 
the  other  man, 
a  II  c  f  f  (•  (■  t  of 
I  xtr.io!  (1  i  II  a  r  \- 
illusion  \\a->  j)ro- 
'liKcd  oil  all  the 

tl  U  n  <1  I   (■  <1  ■>     of        HOW     A     MAN 

tlioiHamk  of  people  who  flock  to  the  j)ictiirt 
palaco.    It  \\a>  a  >illy  and  >en>eless  perf(jrni 


ance,  an  abuse  of  the  wonderful  power  of  the 
cinematograph,  and  it  is  a  pity  that  the  men 
who    control   the    picture    palaces    should 

_____«„._^ ,  have  no   better  ideas 

than  to  use  poor 
cripples  in  this  way 
and  make  up  foolish 
scenes.  But  it  is  ex- 
traordinary and  clever, 
all  the  same,  and  very 
few  people  were  able 
to  guess  how  it  was 
all  done. 

The  trick  of  stop- 
ping the  camera  in  the 
middle  of  a  scene,  and 
then  introducing  a 
new  arrangement  of 
the  figures,  brings 
about  many  of  the 
magic  effects  obtained 
in  moving  pictures. 
It  may  have  taken 
half  an  hour  or  more 
to  make  the  actual 
change  in  the  perform- 
ance, but  as  the  scene 
is  shown  in  the  cine- 
matograph theatre 
there  is  only*  the 
ordinary  interval  of  a 
small  part  of  a  second. 
So  in  the  moving 
pictures  an  old  witcli 
changes  mto  a  beautiful  young  lady  in 
the    twinkling   of   an    eye,    though    in   the 

performance  the 
camera  had  to 
be  stopped  while 
the  actress  who 
was  taking  the 
jxirt  of  a  witch 
skipped  away 
and  c  li  a  n  g  e  d 
places  w  i  t  h  a 
prettily  dressed 
girl.  In  the 
same  way,  the 
c  a  m  era  is 
stoj)j)e(l  to  get  a 
series  oi  luoving 
lectures  showing 
a  lovelv  mermaid 
swimming  in  the 
de])ths  of  the 
sea,  with  fishes 
j)laying  around 
PHOTOGRAPHED  CLIMBING  UP  A  HOUSE  Jier,  and  some 
(li\-ers  descending  through  the  water  to  lier 
wonderful  home  beneath  the  waves. 


A   MACHINE  THAT   MAKES  FIFTY   KINDS  OF  NOISES 
FOR  CINEMATOGRAPH  PICTURES 


THE    PALACE    OF    MAGIC 


This  effect  is  produced  by  two  sets  of 
photographs.  In  one  set  a  great  aquarium 
tank,  full  of  real  fishes,  is  recorded  by  the 
ojjerator,  and  some 
divers  are  engaged 
to  descend  into 
the  tank  while  the 
photographs  are 
being  taken.  The 
divers  are  photo- 
graphed in  quick 
succession  on  a 
narrow  ribbon  of 
film,  perhaps  two 
hundred  feet  long. 

The  film  unrolls 
and  passes  before 
the  lens  of  the 
camera,  and  re- 
ceives the  rapid 
images,  and  then 
rolls  up  in  another 
part  of  the  ma- 
chine. Now,  sup- 
posing the  scene 
in  the  aquarium 
tank  has  been 
recorded  on  one 
of  these  long,  thin 
films.  Then  comes 
the  problem  of 
getting  the  living 
mermaid  into  the 
same  set  of  pic- 
tures. For  this, 
the  operator  takes 
his  machine  up  a 
ladder  and  along 
a  scaffold  just 
beneath  the  ceil- 
ing, and  there  he 
fixes  it  pointing 
downwards  to- 
wards the  floor, 
where  a  cloth  is 
laid  painted  with 
sea-plants  to  repre- 
sent the  bed  of 
the  ocean.  Just 
above  the  sea- 
plants  an  actress, 
dressed  as  a  mer- 
maid, lies  on  the 
cloth  and  move^ 
herself  as  if  she 
were  swimming  in 
the  ocean  depths. 
Now  and  then,  at 
a  word  from  the  stage-manager,  she  gives  a 
look  of  pretended  fright,  as  though  she  sees 
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a  diver  coming  close  to  her.  As  she  does 
this,  the  camera  is  set  to  work  again,  and 
the  same  film  on  which  the  fishes  and  divers 
have  been  photo- 
graphed is  r  e- 
passed  before  the 
lens  while  the 
actress  is  pretend- 
ing to  swim  on 
the  painted  cloth 
on  the  floor.  The 
result  is  that  a 
long  series  of  new 
pictures  of  all  her 
movements  and 
glances  is  im- 
pressed on  the 
film,  so  as  to  com- 
bine with  the 
former  pictures  of 
the  water  and 
fishes  and  divers. 
And  so,  if  all  her 
actions  are  care- 
fully timed  and 
arranged,  the 
"  mermaid  "  ap- 
pears, when  the 
film  is  developed, 
to  be  swimming 
about  in  the  sea- 
water,  with  finny 
creatures  circling 
around  her,  and 
men  in  diving 
dress  staring  at 
her  in  amazement 
through  the 
goggles  of  their 
lielmets. 

This  method  of 
printing  two 
scenes  on  one  film, 
a  n  d  combming 
them  into  a  single 
set  of  1  i  \'  i  n g 
pictures,  is  called 
"  double  pr  i  n  t- 
ing."  Many  weird 
and  magical  and 
beautiful  effects 
c  a  n  be  obtained 
by  this  trick.  One 
of  the  first  fairy 
tales  shown  in 
moving  pictures 
was  arranged  by 
the  method  of 
double  printing.  It  began  with  a  mid- 
night meeting  on  the  battlements  of  a  castle, 
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between  a  gallant  knight  and  his 
charming  sweetheart.  A  ghost 
appeared  on  the  castle  wall.  The 
brave  knight  rushed  at  the  spectre 
and  tried  to  seize  it,  but  it  melted 
from  his  grasp.  Then  over  the  dark 
sky  came  a  witch,  furiously  riding 
upon  a  broomstick.  The  undaunted 
knight  attacked  her  in  turn,  and 
drove  her  away.  But  the  next 
strange  visitor  was  too  powerful  for 
him.  A  giant  of  tremendous  size 
raised  his  head  and  shoulders  over 
the  battlements,  seized  the  beauti- 
ful girl,  and  carried  her  away 
through  the  sky,  leaving  the  knight 
in  the  depths  of  despair.  A  good 
fairy,  however,  quickly  came  to  his 
help,  and  gave  him  a  flaming 
sword,  and  by  means  of  this  magic 
weapon  the  knight  at  last  succeeded 
in  rescuing  his  lady-love  from  the 
witch  and  the  giant. 

The  story  pleased  and  puzzled 
grown-up  persons  as  well  as 
children,  for  it  could  be  clearly 
seen  that  all  the  figures  were  those 
of  living  people  ;  even  the  tre- 
mendous giant  was  an  actual 
human  being.  So  everybody  in  the 
audience  wondered  how  it  was  done, 
but  it  was  some  time  before  the 
secret  was  revealed.  The  trick 
effects  were  produced  almost  en- 
tirely by  double  printing.  First 
of  ail  the  scene  between  the  knight 
and  his  lady-love  was  acted  on  the 
stage  of  a  theatre,  with  proper 
scenery,  and  photographed.  Then 
the  actor  and  actress  left  the  stage, 
and  a  very  robust-looking  ghost 
walked  on  while  the  camera  was 
stopped.  When  the  ghost  had  got 
into  his  proper  position,  the  lens 
of  the  camera  was  opened  only  just 
a  little  bit,  letting  in  a  very  little 
light.  So  a  very  shadowy,  in- 
distinct photograph  of  the  spectre 
was  obtained.  The  ghost  then  went 
away,  and  the  knight  came  back 
with  the  lady,  and  was  photo- 
graphed in  the  act  of  pretending 
to  see  the  ghost  and  grasj)ing  at 
the  spot  where  it  had  been.  Then 
the  two  sets  of  photographs  were 
combined  into  one,  and  the  figure 
of  the  gho>t  was  so  shadowy 
that  the  stones  of  the  castle 
wall  could  be  clearly  seen  through 
his  only  partly  photographed  body. 


THE     FAIRY     COMES 

wfhile     the     camera    is 

partly  closed. 
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Throughout  the  performance  the 
knight  and  the  lady  never  saw  the 
ghost  and  the  witch  and  the  giant 
at  all.  They  merely  went  through 
their  parts,  pretending  that  they 
were  being  menaced  and  attacked, 
and  keeping  their  proper  places  on 
the  stage,  so  that  the  other  figures 
could  be  fitted  into  the  scene  after- 
wards. The  giant  was  an  ordinary 
actor,  made  to  appear  of  tremendous 
size  by  a  very  simple  method, 
merely  standing  closer  to  the  camera 
than  the  others.  The  result  wa.=. 
that  he  seemed  so  big  in  the  photo- 
graph that  his  head  and  shoulders 
filled  all  the  sky  above  the  castle 
wall.  When  he  put  his  hand  over 
the  wall  in  the  act  of  capturing 
the  lady,  he  really  took  up  a  little 
doll  dressed  like  the  lady. 

A  different  and  more  ingenious 
trick  with  the  camera  was  used  in 
getting  a  series  of  photographs  of 
the  witch  riding  through  the  sky  on 
a  broomstick.  It  could  have  been 
done  by  suspending  the  witch  on 
wires  hanging  from  the  ceiling,  and 
then  getting  some  men  on  a  high 
platform,  out  of  sight,  to  move  her 
by  means  of  the  wires  through  the 
sky.  This,  however,  would  have 
been  very  costly  to  arrange,  and 
somewhat  dangerous  for  the  witch, 
for  some  of  the  wires  might  have 
broken  under  her  weight.  As  a 
matter  of  fact,  it  was  all  done  by 
swinging  the  camera  round  as  the 
pictures  were  rapidly  taken.  The 
witch  merely  sat  on  her  broomstick 
against  a  black  cloth  with  a  moon 
painted  on  it.  She  never  moved 
— the  lens  of  the  camera  did  all  the 
work.  The  ribbon  of  film  behind 
the  lens  was  made  to  run  in  a 
straight  and  true  direction,  while 
the  lens  itself  was  moved  so  as  to 
print  images  of  the  witch  in  different 
p)ositions  on  a  series  of  photograplis 
previously  taken.  Thus  there  were 
obtained  some  pictures  of  the 
witch  aj)i)arently  rising  in  the  sky 
on  her  broomstick,  and  then  sweep- 
ing down  to  the  top  of  the  castle 
wall.  The  movement  was  there, 
but  it  was  the  lilm  that  moved  in 
front  of  the  witch,  and  not  the 
witch   in   front  of  the  film. 

This  curious  trick  of  getting 
pictures  of  strange  movements  that 


TRICK     PICTURES    ON    THE     CINEMATOGRAPH 


THE    PICTURES    ON    THE    SCREEN    SH9W    A    WOMAN    MOVING"  ABOUT    IN    ^"^    \".'\TER 


IN    REALITY    THE    WOMAN    MOVES    ABOUT    ON    DRY    LAND,    BEING    PHOTOGRAPHED    FROM    ABOVE 
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never    take    place    is    often    practised    in 
cinematography ;    it  is   more    satisfactory 
than  the  use  of  invisible  wires.    But  though 
wires  were  not  used  in  helping  the  witch  to 
perform   her  strange   journey  through  the 
sky,   they  are   often  employed  in 
magic  scenes.    When  all  the  furni- 
ture of  a  room  begins  to  hop  and 
move  about  by  enchantment,  to  the 
pretended  terror  of    the   actors  in 
the  scene,  there  are  always   some 
stage  hands,  above  the  stage,  hard 
at  work  pulling  the  wires  that  make 
the  chairs  and  tables  perform  their 
antics. 

The  most  amusing  example  of 
the  wire- worked  scene  was  the 
story  of  "  The  Magnetic  Man," 
which  was  very  popular  some  time 
ago.  The  magnetic  man  was  afraid 
of  being  attacked  and  robbed  when 
he  went  to  Paris,  so  he  put  a  coat 
of  iron  armour  beneath  his  waist- 
coat, and  started  out  to  see  the 
sights.  Unfortunately,  he  passed 
very  close  to  a  powerful  electrical 
machine  charged  with  magnetic 
force,  and  the  consequence  was  that 
his  hidden  coat  of  armour  suddenly 
became  full  of  intense  magnetic 
force.  So  when  he  walked  by  a 
hardware  shop  the  iron  vessels 
nearest  to  him  broke  away  from 
their  hooks,  jumped  through  the  air, 
and  stuck  to  his  clothes.  Away  he 
scampered,  with  all  the  articles 
clinging  to  him  ;  and,  to  his  horror, 
as  he  passed  over  a  manhole  cover 
of  iron  in  the  middle  of  the  pave- 
ment, the  cover  rose  up  on  edge 
and  bowled  along  the  street  in  pur- 
suit of  him.  Then,  apparently, 
his  magnetic  force  continued  to 
increase,  for  as  he  came  too  close 
to  a  lamp-post  the  great  strong 
pillar  snapped  in  two  and  fell 
down  upon   his   shoulders. 

The  whole  of  this  curious  scene 
was  arranged   by  means  of    wires. 
The  hardware   shop   was  actually 
a  hardware  shop ;    but  the  owner 
was  paid  a  good  price  to  hang  some 
of  his  articles  up  very  lightly,  and 
attach  them  by  means  of  wires  to 
posts  fixed  in  the  curbstones.     The 
actor  representing  the  magnetic  man  inten- 
tionally swung  against  all  the  wires,  jangling 
everything    outside    the    shop,  while    by  a 
hidden  movement  of  his  hands  he  tugged  at 
some  of  the  wues,  and  pulled  towards  him 


the  articles  to  which  they  were  fixed  and 
hooked  them  on  his  clothes.  Naturally, 
the  camera  was  stopped  from  working 
while  the  iron  mugs  and  plates  were  being 
attached  firmly  to  his  coat.  The  supposed 
manhole  cover  of  iron  was  really 
made  of  light  wood.  A  stage  hand 
held  the  end  of  the  wire  as  the 
actor  passed,  and  he  grasped  it  in 
the  middle  and  raised  the  cover 
up.  The  lamp-post  was  also  made 
of  wood,  and  hinged  half-way  up^ 
to  permit  the  upper  part  being 
pulled  over  when  the  magnetic  man 
struck  against  the  wire  stretching 
from  the  lamp-post  to  the  railings. 
So  we  see  that  some  of  the 
strangest  and  most  entertaining  of 
magic  moving  pictures  are  pro- 
duced b}^  very  simple  means.  Ye 
when  the  scene  takes  place  in  the 
actual  streets  of  some  well-known 
city  a  great  deal  of  preparation  is 
necessary,  and  a  good  many  men 
are  needed  to  see  that  everything 
goes  off  properly,  and  that  the 
actor  and  the  man  who  takes  the 
pictures  'are  not  hindered  by 
passers-by.  To  avoid  crowds  col- 
lecting and  introducing  themselves 
into  the  pictures  when  they  are 
not  wanted,  the  work  is  often  done 
very  early  in  the  morning,  and  a 
large  band  of  men  are  engaged  to 
act  the  parts  of  the  ordinary 
people  who  come  in  the  picture,  so 
as  to  make  it  appear  a  usual, 
everyday  scene. 

The  strangest  effects,  however, 
are  usually  produced  on  a  specially 
fitted  stage.  Houses  that  fall  to 
bits  and  catch  alight,  and  send  up 
clouds  of  smoke,  are  made  out  of 
hinged  pieces  of  wood.  And  as  the 
hinges  give  way,  and  the  structure 
tumbles  down,  a  band  of  stage 
hands,  just  out  of  reach  of  the 
camera  that  is  recording  the  scene, 
pitch  a  lot  of  rubbish  into  the 
house,  and  turn  a  pipe  of  hot 
steam  beneath  the  stage  to  produce 
the  appearance  ot  smoke. 

A  special  apparatus  is  used  in 
roundTer,  giving" the  bringing  the  tiny  figures  of  fairies 
appearance  of  flying.  Jnto  a  picturc  of  Ordinary  life.  For 
instance,  in  the  story  of  "  Princess  Nicotine," 
an  actor  sits  at  a  table  in  the  middle  of  the 
stage  and  begins  to  smoke  a  pipe.  Some 
distance  behind  him,  at  the  back  of  the 
stage,  is  a  large  mirror.     By  means  of  this 
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THE     HUMAN 

BUTTERFLY 

She  stands  still  while 

the    camera    revolves 


HOW  THE  MOVING  PICTURE  TRICKS  ARE  DONE 


THE  MAGNETIC  MAN  REALLY  DRAWS  SHOP-SIGNS.CELLAR-LIDS  AND  LAMP  POSTS  TOWARDS  HIM  BY  THIN  WIRES 


THE   SKURUNNER  IS  PHOTOGRAPHED  ON  A  FILM   THAT  ALREADY   HAS  THE   CHIMNEY   AND  CLOUDS 


THE  WALKER  ON  THE   CEILING  SEEN   HERE   IS  PHOTOGRAPHED  WALKING  ON  THE  FLOOR    AS  SEEN  HERE 
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mirror  it   is  easy  to  make  a  fairy  appear 

from  the  bowl  of  the^pipe  that  the  man  lays 

down    on  the  table  ;  ;for  just  beside    the 

camera,  at   some  distance  in  front  of  the 

stage,  is  placed  a  great 

bowl    of    wood    with    a 

long    stem,    w  h  i  c  h    is 

painted    to   look    like  a 

pipe.     The  bowl  is  often 

six    feet    high,    and    the 

smoke  that  comes   from 

it  is  produced  by  opening 

a  steam-pipe  in  the  top 

of  the  bowl.     An  actress 

dressed  as  a  fairy  jumps 

inside  this  big  bowl,  and 

then  the  ojx^rator  of  tlie 

camera   directs   the  lens 

of    his  machine    to    the 

mirror  far  away  at   the 

back   of   the   stage.     In 

this  mirror  appears,  on  a 

tiny  scale,  the  reflection 

of  the  big  artificial  pipe,    the  secret  of  the 

with    the   steam   curling 

from  it ;   and   when  the  actress  junijis  out 

from  the  bowl    she  appears  a    very   small 

creature  in   the  mirror.     Thus  the  curious 

and    pretty   effect   of   a  tiny  tobacco  fairy 

living  in  the  bowl  of  the  pipe  is  obtainecl. 


Practically  all  the  trick  effects  that  amuse 
and  puzzle  us  in  a  picture  palace  are 
managed  by  unseen  wires,  by  printing  two 
sets  of  photographs  op  the  same  film,  or  by 
mirrors  and  other  stage 
properties.  Then,  by 
stopping  the  camera 
while  some  transforma- 
tion scene  is  being 
prepared,  all  sorts  of 
magical  disappearances 
and  visitations  and 
changes  are  easily 
worked.  The  cinemato- 
graph is  a  marvellous 
invention,  and  can  be 
put  to  splendid  uses ; 
but  we  must  never  be 
deceived  by  its  trick 
pictures,  which,  however 
quaint  and  laughable 
they  may  be,  are  unnat- 
ural absurdities.  Hy  far 
the  best  moving  pictures 
are  those  of  actual  every- 
day happenings  and  scenes  in  natural  his- 
tory. The  trick  picture  is  becoming  so  com- 
mon that  all  the  tricks  will  soon  be  known, 
and  then,  perhaps,  the  cinematograph  will 
be  put  to  its  better  and  more  useful  purpose. 


TEAPOT  THAT   POURS 
OUT     ITS    OWN    TEA 


THE     BED    THAT     RUNS     UP    THE     STREET-IT     IS     REALLY     BEING 


FOREST  RESERVES 


HOW  THE   TIMBER   CROP   IS  PRESERVED   FROM   WASTE 

A  CROP  OF  WOOD  MAY  BE  GROWN,  LIKE  ANY  OTHER 


'T'here  was  a  time  when  the  greater 
*-  part  of  the  soHd  surface  of  the  earth 
was  covered  with  forests.  In  those  days, 
before  the  earhest  records  of  history,  men 
were  able  to  hve  on  the  bounties  of  nature. 
They  slept  in  trees  or  in  caves  and  when 
they  were  hungry  they  killed  wild  animals 
or  picked  the  fruits  from  the  plants  and 
trees  that  grew  in  such  profusion  about 
them.  But  as  their  numbers  increased 
these  easy  conditions  of  living  changed. 
They  were  compelled  to  increase  their 
food  supply  by  domesticating  animals. 
Then  the  food  plants  became  scarcer  and 
they  set  about  cultivating  them. 

To  make  more  room  for  food  plants, 
which  required  much  sunlight,  they 
cleared  away  trees.  The  open  clearing 
was  probably  the  first  sign  of  real  civilisa- 
tion, for  it  indicated  that  men  had  begun 
to  work.  But  even  more  destructive  to 
the  forests  were  the  domesticated  herds, 
for  as  they  browsed  among  the  trees  they 
devoured  the  sprouting  seedlings  or  tram- 
pled tlicm  down.  Consequently  when  the 
big  trees  died  or  were  used  for  fuel  the 
country  became  bare,  which  made  it  even 
more  suitable  for  pasturage. 

THE   IMPORTANCE  OF   WOOD    INCREASES 

Yet  the  forest  never  ceased  being  one 
of  the  chief  sources  of  sui)ply  of  man's 
needs.  First  of  all  it  was  needed  as  fuel. 
Then,  as  civilisation  advanced,  it  was  used 
for  the  building  of  houses.  Nor  has  its 
importance  decreased  in  modern  times ; 
to-day  more  wood  is  used  for  each  indi- 
vidual of  the  pojnilation  than  ever  before. 

England  was  the  first  country  in  which 
the  scarcity  of  timber  began  to  l)c  felt. 
But  as  the  English  comnnmitics  were 
generally  situated  on  the  water,  they  were 
able  to  obtain  additional  supplies  from  dis- 
tant jilaces.  In  the  interior  coimtries  of 
luirope  the  j)roblem  of  obtaining  further 
supplies  was  more  difficult.  Over  a  lum- 
dred  years  ago.  even  before  the  Im-ciicIi 
Revolution,  the  interior  districts  of  (ier- 
many,  Austria  and  France  began  experi- 
encing a  pressing  scarcity  of  wood. 

At  this  time  it  was  not  that  the  forests 
were  really  (lisa])pearing.     As  vet  a  com- 
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paratively  small  proportion  of  them  had 
been  destroyed.  The  difficulty  was  their 
distance  from  the  centres  of  population. 
There  was  still  timber  in  plenty,  but  it 
was  far  away  and  could  only  be  trans- 
j)orted  to  those  communities  actually  liv- 
ing on  the  water. 

ATTEMPTS    TO    REDUCE    THE    AMOUNT    OF 
WOOD    USED 

It  began  to  dawn  upon  the  people  of  the 
interior  countries  that  they  had  been  need- 
lessly wasteful.  So  laws  were  passed  reg- 
ulating the  use  of  wood.  In  Germany 
the  sizes  of  houses  were  limited.  One  law, 
in  Austria,  compelled  the  peoi)le  to  bury 
their  dead  in  canvas  bags,  that  wood  might 
not  be  wasted  in  the  making  of  coffins. 
No  wood  could  be  shipi)ed  as  fuel  from 
one  district  to  another  and  the  bakers  of 
one  town  were  even  forbidden  to  bake 
bread  for  their  neighbours  of  another 
town  unless  their  customers  brought  their 
own  fuel  with  them. 

It  was  then,  especially  in  Germany, 
that  the  idea  of  forest  preservation  oc- 
curred. The  government  commissioned 
experts  to  study  the  problem.  It  occurred 
to  them  that  if  trees  could  be  grown  espe- 
cially to  supply  apples,  there  was  no  rea- 
son why  they  should  not  be  grown  to 
supplv  wood. 

I'nfortunately  it  takes  a  tree  such  a  long 
period  to  become  large  enough  to  be  of 
value  for  its  timber  that  i)rivate  individuals 
were  not  disposed  to  take  up  timber  cul- 
ture as  a  business.  A  man  would  have  to 
wait  almost  a  lifetime  for  the  first  profits 
on  his  invested  capital  to  come  in.  For 
this  reason  the  state  was  comjielled  to  lui- 
dertake  this  new  enterprise.  Therefore 
silviculture,  the  raising  of  wood,  has  been 
almost  entirely  a  state  business.  Gennanv 
was  the  first  to  establish  schools  in  which 
experts  in  this  profession  could  be  trained, 
as  the  agricultural  schools  trained  them  to 
raise  cabbages  and  i)Otatoes. 

THE     RAILROADS     IXCRKASK     THE     DESTRUC- 
TIO.X    OF     IlIF    FORESTS 

It  was  the  intr(xlucti(^n  of  steam  rail- 
ways that  brought  a  bi;^,  though   tempg- 
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ran',  relief  to  what  had  already  become  a 
serious  timber  famine.  The  railways, 
passing  through  the  distant  forests  on 
their  way  to  other  cities,  loaded  the  tim- 
ber on  freight  cars  and  brought  them  over 
distances  too  great  for  wagon  transporta- 
tion. Once  more  the  people  in  the  inland 
communities  could  have  all  the  timber  they 
needed  at  cheaper  prices  than  they  had 
ever  had  it  before. 

Fortunately  there  were  men  in  some  of 
the  European  countries  who  realised  that 
the  relief  brought  by  the  railroads  was 
only  temporary,  that  it  would  be  only  a 
question  of  years  and  again  there  would 
be  a  scarcity.  The  railroads,  indeed, 
added  a  new  danger  to  the  forests.  As 
the  locomotives  pounded  along  those 
stretches  of  their  routes  laid  through  the 
heavy  timber,  sparks  would  fly  from  their 
stacks  and  set  fire  to  the  underbrush  in 
the  dry  seasons.  As  a  result  whole  dis- 
tricts would  lose  much  of  their  forest 
growth  after  a  few  days  of  conflagration. 

In  Germany,  Austria  and  France  the 
government  reservation  of  forests  con- 
tinued. Each  year  larger  and  larger  sec- 
tions were  set  aside  on  which  timber  cut- 
ting was  forbidden,  except  in  limited 
quantities,  under  the  supervision  of  the 
government's  special  experts.  And  as  the 
mature  trees  were  cut  down  seedlings 
were  planted  to  take  their  places. 

Other  countries,  however,  were  not  so 
provident.  In  Spain  and  Italy  the  scar- 
city of  timber  is  now  being  felt  very 
sorely.  Being  obliged  to  import  it  from 
those  countries  which  have  regulated  the 
growth  of  forests,  the  Italians  and  Span- 
iards must  pay  heavy  prices.  But  the 
destruction  of  their  forests  has  brought 
them  other  bad  results  as  well,  evils  which 
we  have  had  to  suffer  in  this  country  also, 
because  of  our  wastefulness. 

HOW    FORESTS    HELP   THE   FARMERS 

Through  studying  conditions  in  those 
districts  where  the  forests  were  destroyed 
the  scientists  have  been  able  to  show  that 
trees  have  other  values  besides  serving  the 
j)opulation  with  timber.  The  effect  on 
climate  is  inij)ortant.  The  unusual  and 
grrtwing  violence  ot  the  floods  of  late 
years  in  certain  sections,  notablv  in  our 
( )liio  Willey,  has  ])een  attributed  to  the 
destruction  of  the  forests  in  the  hills  and 
mountains,     When  you   spill   a   glass   of 


milk  on  the  table,  your  first  instinct  is  to 
throw  a  napkin  or  a  towel  over  it,  to  save 
the  liquid  from  spreading  over  on  the 
floor.  The  napkin  absorbs  the  moisture 
and  retains  it. 

This  is  just  what  the  forests  do  in  the 
mountains  and  hills  when  the  heavy  rains 
begin.  First  of  all  the  canopies  of  leaves 
catch  and  hold  a  vast  quantity  of  water. 
Next  the  water  drops  down  on  the  thick 
layer  of  leaves  on  the  forest  floor,  which 
acts  as  a  mop,  retaining  vast  quantities  of 
moisture.  After  that  the  roots  of  the 
trees,  spreading  down  and  through  the  soil, 
drink  in  a  further  portion,  each  root  lay- 
ing in  its  storage  of  water  with  which  to 
supply  the  leaves  above  during  the  dry 
period.  It  is  only  after  these  various  res- 
ervoirs have  been  saturated  that  the 
water  begins  running  down  hill  toward  the 
valleys  below.  Then,  long  after  the  rainy 
season  has  come  to  a  close,  the  water  in 
the  forest  carpet  seeps  down  into  the  soil 
and  supplies  the  springs,  which  burst  out 
on  the  hillsides  and  gradually  grow  into 
larger  streams. 

So  well  known  is  this  action  of  the  trees 
on  our  water  supply  that  nearly  all  cities 
now  devote  much  care  to  the  cultivation  of 
the  woods  on  those  hills  serving  as  the 
watersheds  to  the  city  water  works.  The 
slopes  about  Croton  Lake,  which  supplies 
New  York  with  its  water,  have  been 
cleared  of  all  houses  and  the  trees  are 
cared  for  with  as  much  care  as  they  are 
in  the  city's  parks. 

FORESTS    PREVENT    SOIL    DESTRUCTION 

Soil  erosion  is  another  evil  that  follows 
forest  destruction.  Where  the  hills  have 
been  bared,  the  heavy  rains  descend  and 
wash  down  huge  quantities  of  the  loose 
soil  into  the  valleys  below.  Big  fissures 
and  gorges  are  ripped  into  the  sides  of  the 
slopes,  sometimes  followed  by  destructive 
landslides.  By  maintaining  forests  the 
soil,  even  on  the  steep  slopes,  will  remain 
in  place.  The  roots  grasp  and  hold  to- 
gether the  ])articlcs  of  soil,  just  as  the 
straw  that  is  sometimes  put  into  bricks 
holds  them  together.  Thus  the  whole 
mountainside  may  be  matted  together  by 
the  roots  of  the  trees.  In  the  Alps  and 
Pyrenees,  where  landslides  and  avalanches 
have  been  a  constant  danger,  the  loose 
rocks  are  cemented  to  the  mountainside 
and  wattlework  of  sticks  woven  between 
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stakes  is  made,  to  hold  the  soil  in  place 
until  the  trees  have  a  chance  to  grow. 

Trees  also  serve  to  equalise  the  humidity 
of  the  regions  in  which  they  grow,  espe- 
cially in  inland  districts.  After  the  rains 
are  over  the  leaves,  drawing  up  the  mois- 
ture from  the  roots,  throw  it  off  into  the 
atmosphere.  Countries  without  trees,  such 
as  certain  parts  of  Arizona  and  Colorado, 
are  notably  dry.  It  has  even  been  said  by 
some  scientists  that  the  destruction  of  the 
forests  in  Spain  has  caused  the  downfall 
of  that  country.  The  dry,  hot  climate  that 
has  resulted  has  so  sapped  the  energy  of 
the  Spaniards  that  their  former  activity, 
which  made  them  one  of  the  foremost 
nations  in  the  middle  ages,  has  degener- 
ated into  almost  universal  indolence. 

THE    UNITED   STATES   AND   THE   FORESTS 

Aside  from  Spain,  Italy,  Greece  and  a 
few  other  European  countries,  the  United 
States  has  been  the  most  backward,  until 
quite  recently,  in  the  cultivation  of  forest 
reserves.  This  is  not  due  to  inferior  in- 
telligence, but  to  the  belief  that  was  held 
here,  until  only  a  short  time  ago,  that  the 
vast  forests  were  inexhaustible.  And  cer- 
tainly it  did  not  seem,  fifty  years  ago,  that 
the  nation  would  ever  be  troubled  with  a 
scarcity  of  timber. 

But  the  railroads  have  brought  about  a 
situation  here  similar  to  that  in  Europe. 
Eirst  of  all  settlers  scattered  all  over  the 
wide  country  and  began  clearing  farms. 
With  them  they  brought  fire.  Hitherto 
forest  fires  had  been  quite  rare.  Light- 
ning was  almost  the  only  cause  of  such 
fires.  Next  came  the  cattle  ranches,  on 
such  a  big  scale  as  had  never  been  known 
before,  and  the  cows  and  sheep  began 
destroying  the  seedlings  on  the  ranges, 
just  as  had  happened  in  prehistoric  times. 
With  the  heavy  immigration  great  cities 
sprang  up,  demanding  timber  for  their  all- 
wooden  houses.  All  through  the  forests 
resounded  the  whining  hum  of  sawmills. 
Eifty  years  ago  there  were  about  thirty 
million  peo])le  in  the  country:  to-day 
there  are  nearly  one  lumdred  million.  All 
must  be  housed.  Eacli  man,  woman  and 
child  of  the  population  uses  up  each  year 
a  block  of  wood  over  six  feet  square.  All 
the  great  forests  arc  growing  each  year 
only  a  fourth  as  mucli  as  is  being  used 
and  wasted. 

It  was  only  twenty-five  years  ago  that 


the  United  States  government  felt  im- 
pelled to  take  the  same  action  taken  by 
the  German  government  over  a  hundred 
years  ago.  Congress  passed  an  act  giving 
the  President  power  to  set  aside  tracts  of 
forest  land  from  time  to  time.  This  has 
been  done  ever  since  until  now  there  are 
about  two  hundred  million  acres  reserved, 
mostly  west  of  the  Rocky  Mountains  and 
in  the  mountains  of  the  arid  regions. 

NATIONAL    FORESTS    IN    THE    EAST 

Although  so  much  had  been  done  to 
protect  the  Western  forests  from  fire  and 
needless  waste,  nearly  twenty  years  of  agi- 
tation were  required  to  rouse  the  govern- 
ment to  the  danger  of  total  destruction  oi 
the  forests  in  the  Southern  Appalachians 
and  the  White  Mountains.  There  had 
been  no  definite  reform  plan  offered  until 
1899,  when  there  was  founded  an  associ- 
ation in  Asheville,  N.  C,  for  the  establish- 
ing of  a  National  Park  in  the  Api)alach- 
ians.  Through  their  efforts  an  investiga- 
tion was  made  the  following  year  by  Sec- 
retary James  Wilson,  and  in  his  report, 
presented  to  Congress,  he  advocated  the 
setting  aside  of  a  National  Eorest  in  the 
East  for  three  reasons :  to  preserve  the 
timber,  to  regulate  the  supply  of  water  and 
to  afford  recreation  grounds  for  the  peo- 
ple. Many  bills  were  brought  before  Con- 
gress, but  it  is  not  until  19 14,  nearly  fif- 
teen years  after  the  first  organised  move- 
ment, that  President  Taft  signed  the 
Weeks  Bill,  which  appropriated  $10,000.- 
000  for  the  purchase  of  lands  in  the 
Southern  Appalachians  and  the  White 
Mountains.  This  bill  was  passed  by  Con- 
gress, not  for  the  reasons  of  the  Park 
Association,  not  for  the  purj)oses  advo- 
cated bv  Secretary  Wilson,  but  to  protect 
the  headwaters  of  navigable  rivers.  Since 
then  tracts  in  New  England  and  in  North 
Carolina  have  been  purchased. 

The  forest  reserves  in  the  I'nited  States 
differ  from  those  in  Germany  very  mate- 
rially. In  Germany  a  forest  reservation 
is  really  a  plantation  ojicrated  by  the 
.state :  the  trees  are  grown  from  seeds  in 
nurseries,  then  they  are  set  out  in  regular 
rows,  like  orchards.  Then  their  growth  is 
attended  to  with  as  much  care  as  the 
farmer  devotes  to  his  tomatoes  or  cucum- 
ber vines.  Only  when  a  tree  is  mature, 
when  it  has  acquired  a  certain  size,  is  it 
cut  and  the  lumber  sold. 
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HOW  FORESTS  ARE  PRESERVED 

In  this  country  forestry  is  still  in  a  prim- 
itive stage.  At  first,  when  the  reserves 
were  set  aside  by  the  President,  the  set- 
tlers were  simply  forbidden  to  cut  any 
wood  at  all.  Rangers,  sometimes  soldiers, 
were  set  to  guard  the  forests.  There  was 
hardly  a  man  in  the  country  who  under- 
stood scientific  forestry.  But  the  demand 
of  the  govern- 
ment for  experts 
caused  young 
men  to  go  abroad 
to  study  in  the 
foreign  schools 
and  to-day  we 
have  men  who 
understand  silvi- 
culture quite  as 
well  as  the  Euro- 
peans. The  for- 
est reserves  are 
now  under  the 
care  of  a  special 
bureau  in  the  De- 
partment of  Agri- 
culture. The  field 
force  consists  of 
a  protective  body 
of  guards  a  n  d 
rangers. 

The  first  duty 
of  the  rangers  is 
to  i)rotcct  the  for- 
ests against  fires. 
Each  has  as- 
signed to  him  a 
district  which  he 
m  u  s  t    watch    or 

patrol.  At  all  the  high  points  men  are 
stationed  on  lookout,  to  report  any  indi- 
cation of  smoke  to  headquarters  at  once. 
For  this  jnirpose  telej)hone  lines  stretch 
from  all  the  lookouts  to  headquarters. 

The  moment  a  lookout  reports  smoke  a 
general  alarm  is  sounded,  just  as  is  done 
in  a  great  city,  and  all  available  men 
hasten  to  the  point  at  which  the  fire  is 
reported  Water,  of  course,  plays  no  part 
in  this  sort  of  fire  fighting.  In  the  better 
kej)t  forests  wide  swaths  are  cut  through 
the  timber,  across  which  the  flames  are 
not  likely  to  leap.  Another  means  of  com- 
bating forest  fires  is  the  back  fire.  The 
men  go  to  a  point  some  distance  ahead, 
toward  which  the  \\  ind  is  driving  the  fire, 
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and    there 


A    LOOKOUT    ON    A    MOUNTAIN    TOP 


they  start  a  fire  backward, 
which  shall  head  off  the  main  conflagra- 
tioti. 

FIRE  THE  GREAT  ENEMY  OF  FORESTS 

Each  year  the  Forest  Service  men  ex- 
tinguish something  like  three  thousand 
fires,  most  of  them  before  they  can  dam- 
age   more    than    a    few    hundred    acres. 

S  o  m  e  t  i  mes, 
however,  when 
the  weather  is 
unusually  dry 
and  strong 
winds  are  blow- 
ing a  fire  will 
gain  such  head- 
w  a  y  as  to 
threaten,  not 
only  vast 
stretches  of  for- 
est, but  human 
life  as  well.  In 
1910  the  season 
w  a  s  especially 
bad  and  nearly 
a  hundred  men 
lost  their  lives 
in  fighting  for- 
est fires  on  the 
national  re- 
serves. In  one 
case  the  chief 
ranger  saved  his 
m  e  n  only  by 
taking  refuge  in 
the  mouth  of  a 
mine  tunnel  and 
hanging  a  wet 
blanket  over  the  entrance. 

Next  to  the  ])rotection  of  his  district 
from  fire  the  ranger  must  attend  to  the 
cutting  of  the  mature  timber.  lie  marks 
those  trees  that  are  to  be  felled,  supervises 
their  cutting,  so  that  there  shall  be  no 
waste  and  has  them  ])lace(l  on  the  market 
for  sale.  Xo  small  part  of  his  (jualifica- 
tions  is  l)usiness  abilit\'.  for  the  govern- 
ment looks  to  him  to  obtain  the  best  pos- 
sible prices  for  its  timber. 

Another  important  duty  of  the  Forest 
Service  is  the  ]:)rotection  of  the  trees 
against  insect  ]X'sts.  There  are  three 
classes  of  insects  in  the  forests:  those  that 
are  beneficial,  those  that  are  neutral  or 
harmless,   and   those   that   are   obnoxious. 
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FIGHTING    FIRE    IN    A    MONTANA    FOREST 
Fire  is  out  in  the  forest,  as  the  smoky  atmosphere  shows.    Instead  of  fighting  it  directly,  which  would  be  diffi- 
cult,   the   men  are    here    clearing   the   ground,    in   the    hope   that  when   the   fire  reaches  the   bare   ground  it  will 
not  be  able  to  cross.     In  a  strong  wind,  however,  fire  often    leaps    many    feet    across    such    an    open    space. 


A     FIRE     GUARD     IN     CALIFORNIA.     PREPARED     IN     ADVANCE 
Years  ago  a  narrow  trail   led   through  these  woods.     The   forest    service    has    cleared    a    space    sixty    feet    wide, 
stretching    for    miles    over    the    hills,    and    the    brush   has    been    burned.       If    fire    should    break    out    on    either 
side,   It   could  not   cross  the   fire   guard,    unless  the  wind  blew  with   force   enough  to  carry   the   sparks  across. 
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that  harm  the  trees.  Among  these  latter 
are  two  kinds  :  the  borers,  which  bore  into 
the  young  wood ;  and  the  defoHators, 
which  eat  the  leaves  and  young  buds. 

HOW    INSECT    ENEMIES'  ARE    DESTROYED 

The  first  measures  taken  against  the 
obnoxious  insects  are  to  encourage  their 
enemies.  Bats,  toads,  snakes,  lizards, 
birds  and  certain  species  of   insects  are 


seriously  affected  by  fungus  diseases. 
One  of  the  most  common  is  what  is  called 
"  damping  off,"  a  fungus  growth  which 
causes  the  seedlings  to  rot  close  to  the 
ground.  The  causes  are  damp  soil,  high 
temperature  and  a  humid  atmosphere. 
When  the  forester  finds  a  district  so  in- 
fected he  carts  in  wagon  loads  of  sand 
and  has  it  sprinkled  over  the  forest  floor. 
Obnoxious  weeds,  too,  must  be  removed 


THE    BEGINNING    OF    FUTURE     FORESTS 
This  picture   resembles  an   ordinary   market   garden.      It  is,   however,  a  tree-nursery.      Here  thousands  of  trees 
of  all   kinds   are   grown   from   seeds,   and   carefully  tended   until   they  are   ready   to   be  transplanted.      It   is  diffi- 
cult  to    realise   that   these   tiny   plants   may   one   day    be   gigantic   oaks   or   firs   with   wide-spreading   branches. 


encouraged,  even  propagated.  If  the  for- 
est is  infected  by  obnoxious  insects  in 
spots,  the  trees  that  have  been  attacked 
are  destroyed,  usually  by  fire.  The  forests 
are  always  more  subject  to  insect  attacks 
after  fires,  for  then  many  of  the  trees 
have  been  injured  and  have  lost  their  vi- 
tality. A  healthy  tree  has  such  an 
abundance  <>\  sap  that  it  drowns  the  bor- 
injT  insects  that  ])eiietrate  within  its  bark. 
.\nion>r  tlie  men  who  make  forestry  a 
])rofessi()n  tliere  are  tree  doctors;  those 
who  speciali>e  in  the  diseases  of  trees  and 
their   treatment.      Forest   trees   are   often 


in  a  properly  cared  for  forest,  just  as  in 
a  kitchen  garden.  These  create  an  under- 
growth and  saj)  up  the  strength  of  the  soil 
about  the  roots  of  the  trees.  In  luirope 
in  the  planted  forests,  let^^uminous  plants, 
such  as  peas  and  iK'ans.  are  planted  around 
the  bases  of  the  trees  to  introduce  nitro- 
gen from  the  air  into  the  soil.  It  must  not 
be  supposed  that  all  kinds  of  trees  are 
encouraged  in  a  forest  reserve,  simply 
because  they  are  trees.  Some  trees  are 
much  more  valuable  for  timber  than 
others,  though  usually  the  valuable  timber 
takes  longer  to  grow. 
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A    RANGER'S    LODGE    IN    THE    FOREST 
Here  we  see  a  cabin  in  the  Arapahoe  National  Forest,  in    Colorado,  which  is  occupied  by  forest  rangers.     The 
cabin  is  of  logs  with  the   spaces   between  filled  with   clay  or  mortar.     Such  a  cabin  may  be  very  comfortable, 
though  in  the  winter,  life  must  be  exceedingly  lonely.   The  log  stable  is  in  the  background. 


TELEPHONE    WIRES     IN     THE     FOREST 
In  order   that  the  forest   rangers   may   communicate   with    one  another,  telephone  wires  are  often  strung  on  the 
trees.      When   a    ranger   discovers  a    fire,    he   can    call    other  rangers,   give  the  alarm   and   summon  help  at  once, 
often     preventing     great     damage.        Any     suspicious     circumstance      can      be      reported      to      headquarters     and 
instructions  asked.     Then  too  the  telephone  relieves  the    loneliness  of  the   ranger's  life. 
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FOREST  RESERVES 


DIFFERENT    CLASSES  OF   TREES 

Broadly  speaking,  trees  may  be  divided 
into  two  distinct  families.  These  are  the 
conifers  and  the  broad-leaf  trees.  The 
conifers  are  more  frequently  found  in 
colder  climates ;  they  include  the  pine, 
spruce,  fir,  the  California  redwood  and 
dozens  of  other  varieties.  The  broad- 
leaf  species  include  the  oak,  beech, 
chestnut,  walnut  and  many  others.  Usu- 
ally they  lose  their  leaves  in  the  autumn 
when  growing  in  cold  climates.  Classed 
with  these  are  the  hardwoods  of  the  trop- 
ical countries,  such  as  the  mahogany,  cam- 
phor wood,  etc. 

Usually  the  broad-leaf  trees,  whose 
timber  is  hard  and  more  valuable  and  is 
used  for  more  important  purposes,  take 
longer  to  grow.  Oak  is  not  worth  much 
under  one  hundred  years  of  age.  On  the 
other  hand  poplars  are  rapid  growers  and 
may  be  utilised  within  twenty  years  of 
planting.  Spruce,  too.  may  be  planted  and 
cut  into  timber  by  the  same  man.  The 
gum  tree,  or  eucalyptus,  of  Australia, 
grows  especially  fast  and  attains  a  tre- 
mendous height,  sometimes  two  hundred 
feet.  In  California  several  private  com- 
panies have  attempted  to  grow  this  tree 
for  business  profit. 

PURE  AND    MIXED  FORE.STS 

There  are  two  kinds  of  forest  reserves ; 
the  pure  and  the  mixed.  In  the  pure  for- 
ests only  one  kind  of  timber  is  grown. 
This  system  is  especially  ])ractise(l  in  Ger- 
many. But  there  are  experts  who  believe 
it  more  profitable  to  cultivate  mixed  for- 
ests, where  two  or  more  varieties  are 
planted.  One  of  their  reasons  is  that 
when  a  pure  forest  is  attacked  by  insect 
j!ests,  all  the  trees  are  destroyed,  {or  these 
pests  usually  have  tlieir  favourite  trees. 
In  a  mixed  forest  only  one  s])ecies  of  trees 
will  be  destroyed,  '{"hen  there  is  ancjther 
reason.  .Some  trees  have  much  deeper 
roots  than  others.  By  planting  the  two 
kinds  in  one  reserve  the  trees  do  not  ex- 
haust the  soil  so  much,  for  while  one 
draws  its  nourishment  from  an  upper  layer 
rif  soil  the  other  drains  onlv  the  soil  lower 
down. 

But  even  after  choosing  the  kinds  of 
trees  that  arc  tn  he  grown,  it  rests  a  great 
deal  with  tlic  head  forester  whether  tlic 
quality  of  the  timber  will  be  good  or  poor. 


^\'ood  with  knots  is  never  desirable.  That 
they  may  not  be  formed  the  lower  parts 
of  the  trunks  are  pruned  and  dead 
branches  are  removed.  A  dead  branch 
especially  forms  loose  knots  in  boards  and 
planks. 

The  fewer  the  branches  the  better  will 
be  the  quality  of  the  wood.  But  it  is 
preferable  that  trees  are  grown  in  such  a 
w-ay  that  they  will  naturally  shed  their 
lower  limbs.  Trees  grown  in  the  open 
retain  their  limbs  close  down  to  the 
ground.  By  growing  the  trees  close 
enough  together  so  that  their  foliage 
creates  a  canopy  overhead,  the  lack  of 
light  below  discourages  the  growth  of 
limbs. 

THE  FOLIAGE  AND  THE  TIMBER 

The  most  important  part  of  a  tree  is  its 
crown :  the  foliage  near  the  top.  The 
crown  regulates  the  production  of  the 
wood.  The  smaller  the  crown  the  less 
wood  is  produced.  It  grows  slowly,  how- 
ever, and  the  lower  limbs  are  shed  while 
small.  The  wood  thus  produced  is  almost 
without  a  blemish.  By  regulating  the  size 
of  the  crown,  the  growth  of  the  wood  is 
regulated.     Time  is  sacrificed  for  quality. 

It  is  in  this  way  that  all  the  timber  used 
in  (jermany  is  grown.  Every  acre  of  the 
government  forests,  comprising  about  one- 
third  of  all  the  forests,  yields  a  net  profit 
to  the  treasury  of  about  $2.50  a  year. 
Some  bring  as  high  a  i)rofit  as  $12.50  a 
year.  Aside  from  that  employment  is 
afforded  hundreds  of  thousands  of  men, 
forming  a  healthy,  stalwart  element  of  the 
l^opulatioiL  Even  some  of  the  cities  are 
engaged  in  this  form  of  enterprise,  to  such 
advantage  that  the  taxes  of  the  citizens 
are  considerably  lightened  and,  in  some 
cases,  done  away  with  altogether.  So  suc- 
cessful has  the  state  been  in  its  forestry 
business  that  now  private  individuals,  con- 
tent with  a  slow  but  sure  income  from 
their  money,  are  embarking  in  the  same 
form  of  business. 

With  the  progress  that  the  United  States 
Forest  Service  has  made  of  late  years 
there  is  no  doubt  that  we  shall  one  day 
harmonise  the  growth  of  our  forests  with 
the  demands  of  the  people.  The  use  will 
be  decreased  and  the  growth  increased. 
Each  individual  of  our  population  now 
consumes  four  times  as  much  timber  as 
cacli  individual  of  sonic  f<jreign  countries. 
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SCIENTIFIC     LUMBERING     IN     COLORADO 
The  old  way  of  cutting  trees  was  to  cut  those  wanted  and  leave  the  brush,  which  often  caught  fire  and  des- 
troyed   all    the    remaining    trees.      Here    only   trees   of  the   desired  size   have   been   cut  and   the    brush   is   being 
collected  in  small  piles.     It  will  later  be  burned  carefully  to   prevent  the   danger   of  forest  fires   in   the  future. 


A     FOREST     BLASTED     BY,     FIRE 
Here    the    fire    has    burned    off    t'le    imderhriish    and    has    been    Hot    fnoiifjh    to    kill    tlie    standing    timber.       The 
v-gctable    matter    in    the    soil    has    bTn    btirned    up.    and    even    if    these    dead    trees    are    cut    down    and    others 
planted,    it    will    be    many,    many    years    before    the    new    growth   reaches   th?    present   size   of   the   old,    which   of 
course  would  have  kept  on  growing.      Millions  of  dollars    have    been    lost    by    forest    fires. 
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THE  HEADWATERS  OF  A  WESTERN  RIVER 
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A  SCENE    IN   THE   HILLS   BEHIND   PORT    ANGELES,    WASHINGTON 
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MONARCHS  OF  THE  FOREST  RISING  TOWARD  THE  SKIES 


A   BIT   OF   PRIMEVAL    FOREST    IN   CLALLAM   COUNTY,   WASHINGTON 
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THE  GROWTH  OF  A  THOUSAND  YEARS  COMES  TO  AN  END 


THE    AXE    AND   THE    SAW    WILL    SOON    BRING   THE    FOREST    GIANT    TO   THE    GROUND 


FLAT-IRON"  BUILDING,  FIFTH  AVENUE  BROADWAY.  THE  CHIEF  THOROUGHFARE 


"TIMES"  BUILDING  ON  AN  ELECTION  NIGHT         THE  FAMOUS  "GREAT  WHITE  WAY  " 
SCENES    IN    NEW    YORK.    THE    COMMERCIAL    METROPOLIS    OF    THE    UNITED     STATKS 
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THE  WAY  THE  WONDERFUL  WALL   GOES 


THE     IMPRFSSIVE     LIAO.HSI     MOUNTAINS     TRAVERSED     BY     THE     GREAT     WALL     OF     CHINA 


CROSSING     A     FAMOUS     BRIDGE     ON     THE     ROUTE     OF     THE     GREAT     WALL 
Thfsp  pliotom.i]  h-    iiil  th'    wnri,|.r(iil  i.||ot,,fc;r.iph   on  p.iys  .3iJand3i3   wrTo   t.ik.ii  l<y  Mr.  H.  G,  I'oriting,  who  took  the 

).iM    i'h"t'i)j;r.iphs  of  Captain  Stolt's  •■xpt-diUoii. 
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THE   GREAT   CHINESE   WONDER 

A   WALK    BY  THE    GREAT   WALL   OF   2000  YEARS 
AGO   WHICH   KEPT  THE  ROBBERS  OUT  OF  CHINA 

THE    GREATEST    THING    THAT    MAN    HAS    EVER    MADE 


If  we  were  travelling  along  the  sea- 
road  from  Manchuria  into  China  we 
should  have  to  thread  our  way  among 
low.  rocky  hills,  where  watch-towers 
and  beacons  tell  of  the  ancient  warfare 
on  the  frontier  of  the  empire  toward 
the  north. 

At  length  we  should  notice,  rising 
up  against  the  sky,  a  hill  with  three 
peaks,  the  tallest  peak  crowned  by  a 
round  tower.  It  stands  above  a  pass 
through  the  hills  that  leads  to  the 
border  fortress  of  Ningyuen  Chow, 
which  might  be  called  the  Chinese 
Dunbar.  After  being  much  shaken 
by  the  bumping  of  a  Chinese  mule- 
cart  over  the  rough  track  through  this 
historic  pass,  we  should  see  the  walls 
and  gate-towers,  perhaps  also  the  pink 
apple  blossoms,  of  the  beautiful  forti- 
fied town. 

Here  begins  the  vast  plain  of 
Northern  China,  one  of  the  widest 
stretches  of  farm  land  to  be  found  on 
the  surface  of  the  earth.  But  in  this 
part,  and  for  miles  before  us,  it  is 
just  a  narrow,  broken  ledge  along  the 
shore.  Treeless  mountains  tower  up 
on  our  right  hand  ;  the  blue  waves  of 
the  Gulf  of  Pechili  murmur  softly  on 
the  marshy  sand  beach  to  our  left. 
In  winter  the  landscape  is  a  dreary 
stretch  of  sand  and  rock  and  mud,  but 
in  spring  it  is  all  beauty,  with  fruit 
blossoms  and  thriving  crops  and 
quaint  old  temples,  like  those  wc  know 
in  the  willow-pattern  plate,  while  the 
brown-grey  mountains  and  the  blue 
sea  make  a  contrast  with  the  almost 
endless  green. 

Little  by  little  the  plain  broadens 
out  in  front  of  us,  and  the  deeply 
rutted  road  is  further  away  both 
from  the  mountains  and  the  sea.  By 
the  time  they  are  each  about  two  and 
a  half  miles  off,  we  see,  stretehing 
before  us,  a  long,  broken  line  of  battle- 
mented  wall.  It  goes  the  whole  way 
from  the  shallow  gulf  to  the  mountain- 
top,  but  we  see  it  only  here  and  there. 
It  is  the  Great  Wall  of  China,  the  only 


building  raised  by  man  that  is  big 
enough  to  show  on  the  map  of  the 
world.  Nearly  200  years  ago  Dr. 
Johnson  said  that  if  anyone  had  seen 
it  his  grandchildren  might  boast  that 
he  had  done  so,  but  many  Europeans 
have  been  there  since  his  days. 

Built  about  two  centuries  before 
the  birth  of  Christ,  it  was  an  effort  by 
a  people  who  never  liked  fighting  to 
protect  themselves  against  restless 
tribes  with  no  other  belongings  than 
their  arms  and  their  flocks.  The 
Tartars  were  wild  men,  dwelling  among 
the  mountains  of  the  north.  They 
lived  on  their  flocks  and  herds,  like 
Abraham  and  Lot.  Thev  made  con- 
stant raids  on  the  land  of  the  Chinese, 
and  laughed  at  them  for  feeding  off 
the  top  of  a  weed,  as  the  Tartars 
called  any  kind  of  grain. 

To  our  left  the  wall  runs  out  into 
the  blue  waters  of  the  Gulf  of  Pechili  ; 
it  crosses  the  plain  in  front,  it  rises  up 
the  steep  hillside,  over  lofty  mountain 
and  into  lowest  valley,  and  over  desert 
and  field  it  goes  on  for  about  1500 
miles,  until  it  gets  lost  amid  Central 
Asian  sands.  There  is  nothing  else  at 
all  like  it  on  the  surface  of  the  earth. 

It  was  built  by  Ch'in  Shih  Hwangti, 
Ch'in  being  "  the  first  ruler  of  man- 
kind." He  called  himself  by  that 
high-sounding  name  because  he  pre- 
tended that  he  was  the  first  Emperor 
of  China,  and  did  not  want  anyone  to 
know  that  there  had  been  any  Chinese 
people  before  him,  though,  of  course, 
there  had  been  millions,  and  one  of 
them  was  no  smaller  a  man  than 
Confucius,  the  great  teacher.  The 
\ain  emj)eror,  seeking  to  destroy  the 
past,  burned  all  the  books  he  could 
find,  so  that  no  one  would  be  able  to 
read  about  earlier  times,  and  he  killed 
many  learned  men  ;  but  it  was  all  no 
good,  for  when  he  was  dead  an  old 
man  was  found  wlio  could  rejjeat  the 
Ciiinese  books  from  memory,  and 
copies  were  found  in  an  old  house 
that  was  being  pulled  down. 
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The  great  Chinese  wonder 


The  first  emperor  laid  down  better  roads, 
so  that  he  could  send  his  soldiers  about 
and  make  the  people  do  as  they  were  told  ; 
to  increase  his  own  power  he  also  did 
away  with  many  tiresome  performances 
at  court ;  and  so  that  he  might  be  without 
rivals  he  made  an  end  of  the  old  Chinese 
House  of  Lords.  Before  his  day  so  much 
of  the  emperor's  time  was  taken  up  with 


very  numerous  and  all  verj'  much  the  same. 
Timbered  cloisters  and  halls  stand  round 
square  open  courts,  in  which  fir-trees  of 
different  kinds  are  planted,  producing 
solemn  vistas  of  dark  shade,  and  some- 
times there  are  little  ponds  full  of  lotus 
plants,  with  large,  smooth,  flat  leaves  on 
the  very  surface  of  the  water,  and  the 
loveliest    flowers    like   big   purple   water- 


t4ia^^^« 


A    CLOSE    VIEW    OF    PART    OF    A  DRAGON     STAIRCASE    AT    PEKIN 

rc('<i\  ill-  people  in  robes  of  niaiiy-coloured  lilies  risin.sj;  above  them.     W'Ihmi  the  wind 

silk,  with  j)ea(()(  k  leatluTS  and    larf^e    red  conu'S  there  is  a  tinklin;.;  tini;-a-rini,'  in  the 

and  hhie  button-,  and  -o  nincli  effort  was  air,    as    little    hells    under    the    eaves    i^ct 

waited  in  loim  p!()it-~>-ion>  to  temples  and  blown    about  ;    and    nian\-    tenii)les    ha\e 

back   a^ain    to   the   palace,   that   he   really  two  low  towers  near  the  entrance,  in  one 

could  do  \er\-  little  else.       It  was  towards  of  which  is  a  Iarj4;e  bell  and  in  the  other  a 

the  end  ot  hi-  leiun  that  he  built  theCireat  lar^e  drum.     One  of  these  tem])les  lia>  a 

Wall,  to  L;i\e  the  (•in])irc>  ])eace  from  robl)ers  bij.^  fii,,'ure  of  I-^uddha  sitting  sereneK'  in  a 

in  the  cold  noi  th.  huf^'e  gilt  lotus  flower,  under  a  painted  roof 

At  a  -Jilt   where  ^ra>>  and  wild  flowers  troni  which  hang  curtains  mid  banneis  of 

extend  to  the  \i  i\   l.oi  del  ot  the  M'a,  three  silk,  curious  lainjis,  and  a  well-made  model 

large  tenipK>  -tand.     (  hnie^e  temples  arc  of  a  jinik,  or  siiiling  ^hi[). 
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THE    GREAT    CHINESE    WONDER 


Close  by  the  temples  a  breakwater  runs 
out  into  the  waves.  It  is  built  of  large 
granite  blocks,  bound  together  with  iron, 
quarried  from  the  rocks  close  by.  This 
is  the  very  beginning  of  the  Great  Wall, 
which  starts  by  taking  an  irregular  curve 
and  then  returning  once  more  to  the  sea, 
as  if  hesitating  to  set  out  on  its  long,  long 
jbiirney  to  the  Central  Asian  sands.  At 
the  point  where  tlie  wall  returns  to'  the 


There  were  once  some  silk  stockmgs  that 
were  so  often  mended  with  wool  that  they 
soon  became  worsted  stockings.  Some- 
thing of  that  kind  has  happened  to  the 
Great  Wall.  It  has  been  so  frequently 
repaired  and  renewed,  patched  and  re- 
built, that  there  is  very  little,  or  nothing, 
left  that  was  really  the  work  of  the  great 
emperor  of  the  House  of  Ch'in.  Most  of 
what    stands    was    raised    by    the    later 


:.    _        •. ^j„.^  ■  :.~S^^....:^F^'  ,  ...      ';d  h.  c.  whiteTo. 

THt    FULL    LENGTH    OF    THE    DRAGON    STAIRCASE    AT    THE    IMPERIAL    PALACE.    PEKIN 


sea  stands  a  great  tower  on  the  shore,  a 
landmark  for  tall  ships.  The  wall  is  pcr- 
hajjs  25  feet  thick  at  most,  but  it  varies  at 
different  parts.  Tlie  wliole  inside  is  earth  ; 
there  is  brick  on  each  side,  and  brick 
paving  ak)ng  the  top,  so  that  no  one  would 
guess  wliat  the  niiddk'  part  was  made  of 
it  tlie  whole  structure  were  not  nuich 
tumbled-down.  The  bricks  are  verv  large, 
aiid  hluish-grcx'  in  colour,  (juitc  unlike 
bricks  that  we  know  hi  America. 


emperors  of  the  House  ot  Ming,  who,  about 
the  time  of  Oliver  Cronnvcll,  did  much  to 
rejiair  the  wall  in  the  hope  of  keej)ing  out 
the  Manchu  Tartars.  'Vhv  Manchus,  how- 
ever, (lid  get  in,  and  tlic\'  ruletl  China  till  a 
few  \eirs  ago.  Tlu'  \\vi\\  Ming  means 
"  glorious,"  and  the  Chinese  sign  that  re- 
presents it  (onsists  of  the  sun  and  moon 
tc^gcthcr.  The  Mings  were  the  last  native 
fainiK'  of  cnijH'rors  who  ruled  over  China. 
On    the  top   of    the  Great  Wall,  and  ou 
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THE   ONLY  WORK   SET    UP   BY   MEN'S    HANDS 


IT    HAS    BEEN    SAID    THAT    THE    GREAT    WALL    OF    CHINA.    SET    UP    FOR    ABOUT    1400    MILES    200   YEARS 
BEFORE    THE    BIRTH    OF    CHRIST,    'S    THE    ONLY    STRUCTURE    BUILT    BY   MEN   WHICH   COULD    BE   SEEN 

FROM    MARS 


THAT  COULD  BE  SEEN  FROM  ANOTHER  WORLD 


THIS     MIGHTY    WALL    OF    BRICK    AND    STONP.    25    FEET    WIDE.    WINDS     ITS    WAY    ACROSS   MOUNTAINS 

AND    PLAINS,    BEARING    WATCH-TOWERS    UP    TO    GREAT    HEIGHTS,    FROM    WHICH     IN     OLDEN     TIMES 

THE    GUARDIANS    OF    ^HE    EMPIRE    LOOKED    OUT    FOR    ADVANCING    ROBBERS 


THE    GREAT    CHINESE    WONDER 


the  walls  of  the  cities  near  by,  lie  a  number 
of  very  ancient  guns,  some  made  of  brass, 
but  most  of  them  of  iron.  The  Chinese 
knew  about  gunpowder  many  centuries 
before  the  Europeans,  but  they  never 
understood  how  much  could  be  done  with 
it.  Their  old  guns  can  do  no  more  than 
send  a  cannon  ball  without  much  aim  for 
a  few  hundred  yards,  and  even  so  they  are 
apt  to  be  more  dangerous  on  the  whole  to 
their  own  gunners  than  to  the  enemy 
against  whom  they  are  fired.  To  load 
them  takes  so  long  tiiat  there  would 
almost  be  time  to  repair  any  damage  they 
did  before  another  shot  could  be  fired. 
Some  are  actually  built  into  the  wall,  so 
that  they  cannot  be  aimed  at  all,  and  if 
there  were  to  be 
any  serious 
chance  of  the 
enemy  being 
hit,  he  would 
have  to  be  told 
just  where  to 
stand,  as  if  he 
were  .posing  for 
a  photograph. 
This  may  help 
us  to  under- 
stand the  chief 
difference  be- 
tween our  his- 
tory and  tlie 
history  of 
China.  We 
know  that  the 
first  beginnings 
of  new  inven- 
tions are  of  but 
little  use.  The 
first  motor-cars 
and  flying  ma- 
chines that  were 


made  were  no  more  than  verv  dangerous 
toys,  and  such  things  arc  onlv  useful  after 
many  years  of  work  in  imj)roving  them. 

In  Asia  new  inventions  liave  nearly 
always  been  kept  as  tliev  were  first  made, 
largely  from  a  sort  of  feeling  that  it  would 
be  rude  to  their  inventors  to  alter  the 
plans.  A  rather  foolish  examination 
question  once  asked  what  part  in  present- 
flay  politics  King  Alfred  would  be  likely 
to  take  supposing  he  were  still  alive.  It 
wcLS  answered  bv  a  bright  chikl — niucli 
better  than  it  reallv  (leserved — that  if 
King  Alfred  were  still  aHve  he  would  be 
far  Uh)  old  to  tak<-  duy  part  in  present-day 
affairs.  The  (]Ut>tion  was  absurd,  because 
gur  ways  of  lite  change  so  fast  that  no  one 


x'eally  knows  what  part  anyone  would  have 
taken  had  he  lived  at  another  time.  He 
would  really  be  a  different  person.  But  in 
China  such  a  question  would  not  have  been 
foolish,  for,  until  Europeans  came,  the  life 
of  the  people  had  remained  the  same  for 
many  centuries. 

What  is  true  of  gunpowder  is  as  true  in 
different  ways  of  printing  and  the  sailor's 
compass.  The  Chinese  knew  of  printing 
five  lumdred  years  before  we  did,  and  of  the 
compass  even  longer,  but  neither  invention 
was  ever  made  more  perfect,  so  that  they 
brought  very  little  difference  to  the  life  of 
the  people. 

Half-way  across  the  plain  one  of  the 
many  rivers  that  start  from  the  hills  has 

washed  away 
parts  of  the" 
Great  Wall,  and 
through  the  gap 
thus  made  pas- 
ses the  earliest 
of  Chinese  rail- 
roads, on  its 
way  from  Pekin 
to  Kewchwang, 
or  "Bullock 
Town,"  a  well- 
known  Man- 
churian  por  t . 
Now  that  it  is 
fi  n  i  s  h  e  d  ,  we 
m  igh  t  go 
through  the 
pass  by  Ning- 
yuen  Chow  in 
a  railway  carri- 
age instead  of 
in  a  jolting 
mule-cart.  It 
is  strange  to  see 
the    funnv  pic- 
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tures  of  engines  that  Chine>e  boys  some- 
times drew  on  the  white  walls  with  bits  of 
charcoal. 

On  its  way  from  Pekin  the  line  i:)asses 
Tong  Shan,  where,  in  a  region  of  little  hills 
with  tenii:)les  on  the  toji  of  them,  is  the 
first  coal-mine  in  China  to  be  worked  by 
European  methods,  though  the  Chinese 
knew  about  coal  long  before  white  men 
came  to  their  country.  This  is  what 
Marco  Polo,  the  explorer  who  spent  some 
time  inChinaduringthe  thirteenth  century, 
has  to  sav  about  it — evidently  he  had  not 
seen  coal  in  lunope — "  There  is  found  a 
sort  f)f  l)lack  stone  which  thev  dig  out  of 
mountains,  where  it  runs  in  veins.  When 
lighted  it  burns  like  charcoal,  and  retains 
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HOW     THE     GREAT     WALL     FOLLOWS     THf^     NATURAL     ,  .  N    OUR     OF     THE     LAND 


THE     EXTRAORDINARY     UPS     AND     DOWNS    OF     THE    GREAT    WALL 


the  fire  much 
better  than  wood, 
insomuch  that  it 
may  be  preserved 
during  the  night, 
and  in  the  morn- 
ing be  found  still 
burning.  These 
stones  do  not 
flame,  excepting  a 
little  when  first 
lighted,  but  dur- 
ing their  ignition 
give  out  a  con- 
siderable heat." 

Just  beyond 
where  the  railway 
crosses  the  Great 
Wall,  the  wall  is 
joined  by  the  city 
•wall  of  Shan  Hai 
Kwan.  Few  towns 
on  earth  are  more 
magnificently 
placed,  and  the 
situation  is  ex- 
pressed by  the 
name,  which 
means  the  border 
between  the 
mountains  and 
the  sea.  The  city 
walls  join  the 
Great  Wall,  and 
are  so  ruinous  and 
overgrown  with 
grass  that  ponies 
feed  upon    them. 

The  effort  to 
wall  in  the  empire 
itself  was  just 
what  might  have 
been  expected 
from  the  Chinese. 
They  like  to  have 
everything  walled 
— their  towns, 
their  houses,  and 
even  their  gardens 
— so  that  no  one 
can  see  in  ;  and 
all  their  windows 
ojx'n  to  inside 
courts  so  that  no 
one  can  see  out. 
They  do  this  be- 
cause they  ol)ject 
to  people  know- 
ing what  thev  are 
doing  when   they 
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are  at  home. 
Sometimes  the 
walls  of  the  cities 
prove  useful  in 
keeping  out  wild 
animals.  From 
the  soldier's  point 
of  view  the  Great 
Wall  can  hardly 
be  called  a  suc- 
cess. A  great  deal 
of  work  was 
wasted  in  carry- 
ing it  up  steep 
mountain  -sides 
where  no  enemy 
could  climb  to 
attack.  It  is  by 
no  means  so  good 
a  fortification  as 
the  much  shorter 
wall  that  the 
Romans  drew 
across  the  north 
of  Britain  from 
t  h  e  neighbour- 
hood of  Carlisle 
to  the  place  still 
known  as  Walls- 
end,  close  to 
Newcastle-on-the 
Tyne.  The  Ro- 
mans were  good 
soldiers,  and  the 
Chinese  are  not ; 
but  the  Chinese 
began  to  rule  the 
eastern  part  of 
Asia  before  Rome 
was  built,  and 
China  is  still  in  ex- 
istence centuries 
after  the  Roman 
Empire  has  passed 
away.  The  Chin- 
ese say  that  you 
don't  make  a 
really  good  piece 
of  iron  into  a  nail, 
nt  ither  do  you 
ni:ike  a  good  man 
into  a  soldier. 
The  first  person 
we  hear  of  who 
liecame  cmix^ror 
by  his  own  works 
had  become 
known,     not     by 
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banking    up    the 
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sides  of  the  Yellow  River,  and  so  saving 
the  great  plain  from  floods. 

The  wall  has  never  defended  China  from 
an  enemv  able  to  hope  for  the  conquest  of 
the  empire  as  a  whole,  or  even  of  the  north- 
ern part,  but  it  has  shielded  the  Chinese 
from  many  robbers  who  merelv  wanted  to 
raid  farm  or  town,  then  to  return  to  their 
mountains. 

The  only  gate  m  the  wall  between  the 
mountains  and  the  sea  opens  to  the  city 


grow  as  plentifully  in  the  cracks  of  the 
wall  as  they  grow  between  the  rocks. 
Some  of  the  flowers  on  the  wall  grow  only 
in  gardens  with  us,  such  as  pink  begonia, 
and  tall  purple  iiises,  and  a  kind  of 
Canterbury  bell,  but  there  is  also  a  small 
orchid,  and  much  the  commonest  thing  is 
a  beautiful  little  pink  that  grows  wild  in 
America  too. 

We  cannot  go  up  over  the  mountain  along 
the    ton   of    the   Great  Wall.     Before  we 
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of  Shan  Hai  Kwan  ;  the  ancient  road 
f)(LSses  through.  Two  or  three  miles 
awav  b(gin>  the  difficult  path  up  the 
mountain-side.  There  is  licre  no  earth 
inside  the  wall,  and  the  rows  of  bricks 
oddly  slope  up  with  the  slope  of  the  hill, 
so  that  in  parts  it  almost  looks  as  if  the 
whole  thing  mif^'lit  slide  riglit  down,  if  it 
were  not  >ui)pr)rtc(l  hv  the  numerous 
tower-,  tliat  --t.ind  upon  Icd.uo  of  loik. 
The  bri'kwoik  Ihic  ;i>  in  the  ])l;iiii,  is 
very  nuich  brokiii  down,  and  uilil  llowers 
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are  half-wa\-  up  we  And  the  wall  stopping 
against  a  huge  cliff  of  rock,  and  high  above 
is  a  huge  tower  from  which  it  starts 
again.  Xotliing  wotdd  have  been  easier 
than  to  carve  steps  in  the  rock,  but 
the  thing  was  never  done,  and  in  order 
to  get  any  higher  we  must  come  down  a 
long  wa\-  before  we  can  get  from  tiie  top 
f)f  the  wall  to  the  STuface  of  the  ground. 
Then  we  lnu^t  seranible  ii])  the  rocks  as 
l)e>t  \\c  (an.  and  .get  on  to  the  wall 
on<e   more   al)o\e   the    tower. 
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As  we  have  been  climbing  we  have 
been  able  to  look  further  and  further 
across  the  plain  and  the  sea ;  when  at  last, 
after  several  hours,  we  stand  by  the  wall 
near  the  mountain-top,  we  have  before  us 
one  of  the  finest  views  on  the  earth. 
Around  us  is  _ 
a  wilderness  of  \ 
rough  rock 
without  a  sin- 
gle tree.  Big 
towers  rise  on 
each  lofty 
peak,  out 
where  the 
enemv  would 
h^  '  We  al- 
most seem  to 
see  the  ancient 
watchers  of  the 
empire  anx- 
iously looking 
towards  the 
north  to  see  if 
robbers  were 
in  view.  Far 
below,  stretch- 
ing widely,  is 
the  green  plain,  farmed  as  only  the  Chi- 
nese can  farm,  their  endless  little  fields 
making  it  look  like  a  huge  patchwork  quilt. 

Away  to  the  right,  by  those  little  rocky 
mounds  that  are  known  as  the  Lotus 
Hills,  is  the  seaside  resort  of  Pei  Tai  Ho, 
well  known  to  all  Europeans  who  live  in 
Northern  China.  Bungalow  houses  with 
gardens  are  scattered  up  and  down  by  the 
shore,  but  there  are  no  streets,  no  asphalt, 
and  no  brick  pavements.  English  children 
paddle  on  the  sand  or  bathe  in  the  sea, 
where  tiny  waves  ripple  over  seaweed- 
covered  rtjcks,  and  grass  and  flowers  still 
come  up  to  the  very  edge  of  the  Pacific. 
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Below  us,  in  front,  is  the  strongest  gate- 
way of  China.  The  Manchus,  who  ruled 
the  empire  till  a  few  years  ago,  broke 
through  the  wall  by  desert  paths  inland  in 
the  neighbourhood  of  Pekin,  but  not  till 
the  Chinese  commander,  despairing  of  his 

country,  went 
over  to  their 
side  did  they 
make  their 
w  a  y  through 
the  strong  city 
of  Shan  Hai 
K  w  a  n  .  And 
where  their 
army  at  last 
marched  in,  we 
see  the  smoke 
of  railway 
trains  today. 

The  Great 
\\'all  up  which 
we  have  come 
winds  down 
the  mountain- 
side and  over 
the  plain  to  the 
blue  sea  be- 
yond, and  where  in  ancient  days  the  water 
was  only  dotted  by  the  brown  and  white 
sails  of  Chinese  junks,  we  see  now  the 
funnels  of  steamers  from  many  parts  of 
the  world. 

l-'or  ages  the  Chinese  kept  out  foreign- 
ers. They  did  not  want  to  learn  what 
other  countries  had  to  teach,  and  so  the\ 
built  around  themselves  a  wall  of  law  and 
custom,  through  which  it  has  taken  many 
years  to  make  a  way.  lUit  at  last,  this 
wall  too  has  broken  down.  The  whole 
nation  is  waking  uj),  and  many  Chinese 
students  come  to  our  .schools  and  colleges 
to  learn  what  we  have  t"  t''"^iv 
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